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Take  up  the  White  Man's  l>urclen— 

The  savage  wars  of  peace— 

Fill  full  the  mouth  of  Famine, 

And  hid  the  sickness  cease; 

And  when  your  goal  is  nearest 
(The  end  for  others  sought) 

Watch  sloth  and  heathen  folh’ 

Bring  all  j’our  hope  to  nought. 

‘Take  up  the  White  Man’s  burden— 

No  iron  rule  of  kings, 

But  toil  of  serf  and  sweeper— 

The  tale  of  common  things. 

The  ports  ye  shall  not  enter. 

The  roads  ye  shall  not  tread. 

Go,  make  them  rvith  5'our  living 
And  mark  them  with  your  dead. 

“ Take  up  the  White  Man  s burden 
Ye  dare  not  stoop-  to  less— 

Nor  call  too  loud  on  Freedom 
To  cloke  your  weariness. 

By  all  yc  will  or  whisper, 

By  all  ye  leave  or  do. 

The  silent,  sullen  peoples 

■Shall  weigh  your  God  and  you. 

KlPLIXG. 


\By  kind  ptrntission  of  the  Author.] 


FOR  HWO  R D. 


The  extent  of  our  Empire,  and  the  facilities  of  modern 
travel,  tend  continually  to  enlarge  the  sphere  of  medical 
observation,  both  by  the  introduction  of  tropical  diseases 
into  British  ports  and  by  the  emigration  of  medical  men  to 
Colonial  outposts. 

The  disadvantages,  however,  of  carrying  much  luggage 
from  place  to  place,  combined  with  the  ravages  of  zoological 
pests,  render  it  essential  that  a library  should  be  small  but 
complete  ; while,  for  the  busy  student,  it  cannot  but  be  an 
advantage  that  the  ever  increasing  mass  of  clinical  obser- 
vation and  specialised  literature  should  be  presented  to  him 
in  a handy  and  portable  form.  I trust,  therefore,  that  the 
present  volume  will  need  no  other  apology. 

Written  during  the  intervals  of  an  unusually  busy  and 
strenuous  official  life,  it  has  been  a work  of  some  magnitude 
(greater  than  the  small  compass  of  the  book  would  lead  one 
to  suppose)  to  collect,  sort  out,  and  piece  together  a \-ast 
amount  of  data  from  many  sources,  and  to  suitably  round 
off  the  whole  by  the  addition  of  items  from  personal  experi- 
ence and  observation,  and  by  illustrations  specially  produced 
for  the  work.  It  has,  however,  been  a pleasant  task,  and 
constitutes  a link  with  a life  which  1 have  loved,  and  with 
peoples  and  lands  which  have  become  to  me  most  dear. 

With  regard  to  the  contents  of  the  book,  it  is  hoped 
that  the  alphabetical  arrangement  of  the  section  on 
Tropical  Diseases  will  prove  to  be  not  only  a novel 
but  a useful  feature,  and  will  obviate  frequent  re- 
ference to  the  Index. 

The  remarks  on  Clothing  may  perhaps  be  regarded  ns 
heterodox,  but  are,  I cannot  but  think,  based  on  rational 
premises. 
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FORE  WORD. 


duction  of  the  book.  To  the  following  sources  I owe  a 
special  debt  of  gratitude  and  thanks,  and  crave  pardon  if 
any  quotations  have  been  made  without  acknowledgment: — 
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TROPICAL  MEDICINE. 


CHAPTER  I. 

INTRODUCTORY. 

TTiie  first  thing  that  will  strike  the  new-comer  to  tropical  regions 
inS  the  great  unlikeness  of  almost  every  feature  of  life  to  those  to 
which  he  has  been  accustomed  in  a temperate  zone. 

The  tropical  type  of  buildings  ; the  many  vivid  pictures,  like 
.la  wonderful  kaleidoscope,  which  will  flit  before  him  under  the 
^.glaring  sunshine  in  a cosmopolitan  tropical  city;  the  infinite  types  of 
;inatives,  black,  brown  or  yellow,  each  with  their  different  language, 
>3trange  garments  and  unknown  my.sterious  potentialities  ; the  rich 
rand  unrecognised  flora  ; the  teeming  forms  of  lowly  animal  and 
'vegetable  life  ; the  prevalence  of  such  pests  as  mosquitoes,  centi- 
'pedes,  .scorpions ; the  invasion  of  one’s  larder  and  dining-table  by 
annumerable  species  of  ants,  and  of  one’s  floors  and  woodwork  by 
llthat  bete  notr  the  white  ant  ; the  weird  croaking  of  the  bull-frog 
after  rain  ; the  ceaseless  chirp  of  countless  cicadar  through  the  .short, 
.ihot  tropic  night  ; the  dancing  light  of  fireflies  in  the  gloom  of  the 
idense  vegetation  ; the  cheerful  antics  of  the  small  house-lizard  on 
iihis  normal  hunting  ground — one’s  ceiling  or  wall  ; the  strange 
lifruits  and  unknown  flowers  ; the  weedy,  antemic  look  of  European 
children — these,  and  a hundred  other  features,  will  .soon  make  the 
::new-comer  feel  that  he  has  indeed  reached  a terra  inco<;tiila. 

But,  though  familiarity  will  .soon  breed  some  contempt  and  much 
fiforgetfulness,  yet  an  indefinite  charm  will  usually  grow  with  the 
I passing  years  ; and  not  only  will  a love  spring  up  for  the  sunshine, 
tthe  unconventionality,  the  untrammelled  freedom  of  life  beneath  the 
t tropical  sun,  but,  to  the  keen  scientist  and  student,  there  will  be 
;an  ever-increasing  fascination  for  the  many  solved  and  unsolved 
rriddles  of  tropical  medicine. 

To  the  tropical  practitioner,  mayhap,  opportunities  (both  of  time 
3and  place  and  perhaps  of  natural  bent)  for  original  pathological 
rresearch  may  often  be  wanting.  I would  not  go  so  far  as  to  say, 

■ with  Manson,  that  the  student  of  medicine  must  be  a naturalist 
Ibefore  he  can  hope  to  be  a capable  practitioner,  for  any  man  with 
ssuch  an  elementary  command  of  techique  and  method  as  is  acquired 
lat  a school  of  tropical  medicine  at  home  may  be  admirably  equipped 
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for  clinical  diagnostics ; yet,  for  the  profounder  investigations  of 
scientific  epidemiology  or  obscure  etiologies,  greater  laboratory 
facilities,  and  more  time  and  money  are  required  than  are  usually 
at  the  disposal  of  the  busy  medical  official  or  tropical  practitioner. 

What  can  be  done,  however,  with  limited  opportunities  and 
appliances  can  be  admirably  seen  in  such  a book  as  Daniels  Labor- 
atory Studies  in  Tropical  Medicine,  which  should  be  in  the  hands 
of  every  keen  student. 

The  more  earnest  workers  and  collectors  there  are  in  all  parts  of 
the  world,  the  more  will  our  knowledge  of  disease  conditions  spread, 
to  the  consequent  benefit  of  humanity  at  large.  Tropical  medicine 
has  made  enormous  advances  in  recent  years,  so  much  so  that  a 
text-book  of  ten  or  more  years  ago  seems  but  a list  of  grotesque 
gropings  and  exploded  hypotheses. 

Let  those  who  stay  at  home  and  think  that  the  subject  of  tropical 
medicine  is  a small  thing  and  unworthy  of  study  as  a specialised 
branch,  but  come  and  practice  for  a year  in  the  tropics,  and  find 
themselves  face  to  face,  day  after  day,  with  symptoms  strange  to 
them  and  pathological  conditions  beyond  their  ken — they  will  then 
perhaps  realise  that  the  host  of  diseases  peculiar  to,  or  especially 
rife  in,  the  tropics  are,  to  the  old  familiar  home  lessons,  what  the 
wealth  of  tropical  flora  is  to  the  botanist  who  only  knows  the 
delightful  hedgerows  of  the  old  country. 

As  our  ideas  have  been  revolutionised,  and  w’e  have  gradually 
come  to  realise  the  vital  part  which  is  played  by  insects  and  other 
lowly  forms  of  life  as  intermediate  hosts  in  the  dissemination  of 
disease,  so  now  we  are  met  by  the  question  as  to  how  we  can  best 
utilise  this  knowledge  in  ever}'day  life,  and  apply  it  to  the  investi- 
gation of  the  unknown  problems  which  continually  confront  us. 

Manson’s  excellent  suggestions,  given  in  his  Lane  Lectures  at  the 
Cooper  Medical  College,  San  Francisco,  should  be  mentioned  in 
this  connection.  He  proposes  : — 

1.  That  medical  men  who  intend  to  practise  in  tropical  countries 
should  be  thoroughly  grounded  in  theoretical  and  applied  tropical 
pathology,  and  maintains  that  to  send  a young  graduate  to  treat 
tropical  diseases  he  has  never  before  seen  or  studied  is  unfair  both 
to  himself  and  his  patients,  and  is  acting  w'ith  regard  to  human  life 
in  a w'ay  that  no  merchant  would  think  of  acting  in  his  business 
matters. 

2.  That  the  rote  of  insects  in  the  spread  of  tropical  disease  should 
be  suitably  taught  to  all  Government  employees.  The  necessity  for 
such  a measure  is  obvious.  Government  employees  are  expensive  ; 
what  is  spent  on  administration  cannot  be  spent  on  roads,  railways, 
and  other  remunerative  public  works ; anyone,  therefore,  w'ho  by 
his  own  carelessness  allows  himself  to  be  infected  is  a serious  and 
avoidable  monetaiy  loss  to  the  Government  of  the  Colony. 

3.  That  the  rudiments  of  tropical  hygiene  be  suitably  taught  to 
all  Government  or  other  native  schools.  More  good  can  thus  be 
done  in  the  cause  of  sanitary  prosperity  than  by  innumerable  hard- 
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nvorking  medical  officers  of  health  and  their  inspectors,  for  it  is  the 
i.iative  school  children  who  in  a few  years  will  be  the  adult  popula- 
1 ion  of  a place  ; and  they  will  accept,  as  a matter  of  course,  sanitary 


Fig.  I 


measures  which  their  parents  would  have  rejected  with  suspicion 
ar  contempt. 

Many  problems  ot  tropical  medicine  are  urgently  awaiting  solu- 
.;ion,  and  it  behoves  every  tropical  practitioner 
-O  do  his  utmost  towards  their  elucidation. 

A first-class  microscope  is  an  essential  of 
an)'  research  work,  and  a good  camera  is 
lalmost  as  necessary.  Hints  on  these  instru- 
ments will  be  found  in  Chapters  .x.x.xi.x.  and  \1. 

If  much  writing  is  contemplated,  such  as 
notes,  contributions  to  journals,  &c.,  of  which 
icopies  have  to  be  kept,  then  a good  type- 
writer will  prove  a great  boon.  Almost  any 
^typewriter  will  answer  the  purpose,  and  all 
hhave  many  points  of  excellence  ; but  perhaps 
the  one  which  most  combines  simplicity  of 
construction  with  compactness  and  portability 
tis  the  “Empire”  (Fig.  i),  and  these  are  points 
which  the  traveller  cannot  afford  to  overlook. 

A few  concluding  remarks  on  the  care  of 
■ apparatus,  books,  &c. , will  not  be  out  of 
place  : — 

In  the  tropics  there  is  a special  fonn  of  Fig.  2.— Hottle. 
mould  which  attacks  glass,  making  a branching 

fern-like  pattern  which  defies  either  hot  or  cold  alcohol,  acids, 
or  alkalies  when  once  it  has  appeared. 

To  obviate  this  calamity  lenses  of  all  kinds  should  be  wiped  with 
-1  soft  cambric  rag  at  least  twice  a week,  and  kept  in  as  dry  a place 
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as  possible.  An  alternative  is  to  keep  them  in  a drying  jar  or  box. 
Such  receptacle  should  be  either  a wide-mouthed  glass  jar  with 
a store  of  quicklime  in  the  lid  (Fig.  2),  or  else  some  form  of  box, 
cupboard,  or  glass  case,  under  the  perforated  false  bottom  of  which 
is  kept  a dish  of  calcium  chloride.  This  dish  can  be  put  on  the 
kitchen  fire  whenever  it  is  necessary  to  re-dry  the  calcium  chloride. 

Photographic  plates  and  paper  should  all  be  kept  in  a drying 
bottle  or  box,  or  they  will  quickly  deteriorate.  Microscope  slides 
should  be  kept  in  alcohol  ; and  cover  slips  either  in  alcohol  or 
carbolised  glycerine. 

With  regard  to  books  it  will  be  found  that  in  places  with  a high 
relative  humidity  it  is  very  hard  to  keep  them  free  from  Mncor 
mucedo  and  other  moulds  ; moreover,  the  linen  or  leather  bindings 
are  eaten  by  cockroaches,  weevils,  white  ants,  rats,  &c. 

To  obviate  this  the  author  has  found  it  a good  plan  to  paint  all 
books  once  a year,  or  more  often  if  necessary,  with  the  following 
varnish  : — 


The  Book  Varnish. — -Dissolve  % oz.  of  shellac  in  8 ozs.  of  methylated 
spirit,  and  add  2 drams  of  creosote.  Shake  well  before  use,  and  apply 
evenly  with  a flat  brush. 


This  will  be  found  most  efficacious  in  keeping  zoological  pests  at 
bay,  and  has  the  advantage  of  drying  in  a few  minutes. 

Another  point  to  notice  in  exceptionally  humid  climates  is — never 
keep  books  in  a closed  bookcase  unless  they  are  wiped  w'eekly,  and 
the  bookcase  aired  in  the  sun.  Otherwise,  whatever  precautions 
are  taken,  the  books  are  apt  to  get  mouldy. 

Mosquito-bite  Prophylaxis. — The  new  comer  to  the  tropics,  with 
fresh,  vigorous  circulation,  is  a god-send  to  the  blood  - thirsty 
mosquito,  who  makes  the  best  of  his  opportunities  to  the  great  grief 
of,  and  often  danger  to,  the  person  so  operated  on. 

Exposed  situations,  such  as  the  ankles,  neck,  hands,  &c. , are,  of 
course,  the  favourite  spots ; and  especially  the  ankles,  unnoticed 
under  a dining-table. 

Many  applications  have  been  suggested,  some  of  wdiich  are 
pleasant  to  the  smell,  and  others  disagreeable  ; and,  generally,  their 
virtue  only  lasts  for  a limited  time.  The  following  is  a short  list : — 


1.  Citronella  Oil. — Apply  to  skin  in  very  small  quantities.  Pleasant 
smell.  Effect  lasts  for  an  hour  or  tw'o. 

2.  Eucalyptus  Oil. — Apply  as  above. 

3.  Tinctui-e  of  Pyn-ethrum. — Dabbed  on  to  exposed  parts. 

4.  The  Prophylactic. — 


01.  Pini  Sylvestris 

01.  Amygdalae,  aa 

01.  Mentha  Pulegii 

Spir.  Camphor 

Glycerine,  ...... 

Ac.  Carbol.  liq. 

M.  Shake  before  application. 


5'j- 
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5.  Antikito  Cream.  — Obtainable  from  Antikito  Syndicfile,  Ltd., 

Great  Portland  Street,  London. 

Notes  on  Tropical  Practice.— The  practice  of  medicine  in 
ivann  climates  is  a subject  which,  by  a Committee  of  the  Royal 
College  of  Physicians,  was  only  recently  pronounced  as  being  too 
:'.mall  to  merit  the  distinction  of  a special  diploma. 

To  the  tropical  practitioner  the  matter  will  appear  far  otherwise. 
Wot  only  is  he  surrounded  from  the  outset  by  a veritable  host  of 
pathological  conditions  which  are  new  to  him,  but  he  will  find  that 
:hey  are  often  dependent  on  flora  or  fauna  previously  unknown,  that 
■.he  physiological  functions  are  all  exaggerated,  that  the  problems  of 
..anitation  are  entirely  novel — in  fact,  that  tropical  medicine  is  the 
:itudy  of  a lifetime,  the  study  of  a thousand  ptoblems  of  which 
nhe  interest  and  far-reaching  importance  are  incomparably  greater 
ban  are  those  of  the  well -beaten  track  of  medicine  in  temjteratc 
illimates. 

Perhaps  one  of  the  first  features  that  will  strike  a practitioner  in 
iilie  tropics  is  the  fret[uent  occurrence  of  fever.  .At  home  he  has 
Always  been  taught  that  fever  is  a symptom  due  either  to  some  grave 
ipecific  toxiemia  or  to  some  inflammatory  process.  Me  comes 
iccross  case  after  case  of  pyrexia  ; there  is  no  hint  of  anything 
iinflammatory.  Me  thinks  at  once  of  malaria,  and  examines  the 
alood  and  gives  tiuinine,  without  avail  ; he  excludes  the  zymotic 
iiliseases,  and  then  sees  that  his  ideas  need  revision,  ami  that  he  has 
0 deal  with  a tropical  febriculum— a manifestation  of  a strained 
fliysiological  mechanism. 

Again,  he  visits  a patient,  obviously  seriously  ill  with  high  fever, 
aboured  breathing,  and  a bad  ]nilse.  Me  finds  some  moderate 
■:ireas  of  lung  dulne.ss.  The  patient  dies  after  only  two  days’  illness, 
vend  he  signs  it  up  as  pneumonia  A few  days  later  he  is  surprised 
o find  five  or  six  peojile  in  the  neighbourhood  seriously  ill  with 
.aigh  fever,  a full,  fast,  and  low-tension  pulse,  an  anxious  expression, 
rmd  foul  tongue,  lie  may  think  of  typhoid,  and,  in  exposing  the 
i.bdomen,  discovers  some  tenderness  in  the  groin  leading  to  the 
lisclosure  of  a large  bubo,  and  an  explanation  of  the  speedy  death, 
■'.n  the  pneumonia,  which  he  had  overlooked. 

Perhaps,  again,  he  is  a ship’s  surgeon  on  a vessel  carrying  Coolies, 
i The  day  before  entering  port  a sudden  death  occurs,  and  the  same 
'.•veiling  a case  of  bad  diarrheea,  which  dies,  after  perhaps  one  or  two 
loses  of  opium,  or  of  chalk  and  bismuth.  On  arrival  in  port  he 
veports  the  two  deaths — one  as  heart  failure  and  the  other  probalily 
diarrheea  in  an  “opium  smoker” — since  the  ]ialient  had  appeared 
.'ery  emaciated.  Me  is  perhaps  highly  disgusted  to  find  that  the 
doolies  are  cpiarantined — an  action  which  is  justified  by  a subsequent 
•mart  cholera  epidemic. 

These  are  but  a few  instances  of  mistaken  diagnoses  which  would 
.generally  be  obviated  by  a study  of  tropical  medicine  combined 
vith  practical  experience. 
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Other  awkward  points  may  crop  up  besides  these  diseases  peculiar 
to  the  tropics.  The  practitioner  may  be  called  on  to  examine  for 
life  assurance  ; he  should  know  in  what  way  the  probability  of  life  is 
altered  by  previous  tropical  diseases. 

He  may  be  summoned  to  treat  a case  of  snake  bite  or  of  poisoning 
by  native  drugs,  cr=r.  ; it  will  therefore  be  necessary  for  him  to  have 
some  knowledge  of  these  points. 

Then,  again,  with  regard  to  furlough,  it  is  often  a difficult  matter 
to  decide  (even  for  the  experienced  practitioner)  whether  a patient 
can  with  safety  be  treated  in  the  place  itself,  or  whether  he  should 
be  sent  home  on  leave. 

There  are  other  cases,  too,  in  which  there  is  no  active  illness,  but 
in  which  furlough  is  indicated.  Neglect  of  these  adverse  signals 
may  lead  to  a rapid  breakdown  and  perhaps  a lengthy  incapacity  for 
work,  which  could  easily  have  been  obviated  by  a little  timely 
circumspection. 

The  following  carefully  compiled  table  may  in  some  sort  serve  as 
a guide  in  the  multifarious  eventualities  of  life  in  the  tropics  : — 

{a)  Indications  for  short  furlough  to  hill-station , or  for  a sea- 
voyage  : — 

1.  Recovery  from  a wild  attack  of  any  infectious  disease. 

2.  Persistent  insomnia. 

3.  Recovery  from  malaria. 

4.  Recovery  from  dysenter)'. 

5.  A “touch  of  the  sun,”  with  irritability,  headaches,  and 

amnesia. 

6.  A persistent  morning  diarrhoea. 

7.  After  a hepatitis. 

8.  Three  years  in  the  tropics  without  leave. 

{b)  Indications  for  long  leave  ; — 

1.  .\fter  recovery  from  plague,  cholera,  liver  abscess,  or 

typhoid. 

2.  After  recovery  from  severe  attack  of  malaria,  smallpox, 

dysentery,  yellow  fever,  Malta  fever. 

3.  Spirillar  fever. 

4.  Kala-azar. 

5.  Diathermasia  or  phoebism  (if  severe). 

6.  Sprue. 

7.  Bilharziosis. 

8.  Blackwater  fever. 

9.  Nervous  breakdown,  evidenced  by  several  of  the  following 

symptoms: — Insomnia,  irritability,  anaemia,  amnesia, 
anorexia,  headaches,  lassitude,  excessive  diaphoresis, 
phosphaturia,  recurrent  diarrhcea,  &c. 

to.  Five  years  continuous  residence  in  the  tropics. 

(c)  Continental  treatment  for  tropical  cases  : — 

I.  Tropical  anaemia  with  nervous  breakdown  should  be 
treated  by  a rest  cure  at  Schwalbach. 
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2.  Goutiness,  renal  inadequacy,  abdominal  plethora,  and 

similar  cases  do  well  at  Evian. 

3.  Convalescence  from  malaria  or  malarial  cachexia  should 

go  to  the  iron  waters  of  Spa. 

4.  Hepatic  indequacy,  tropical  liver  cases,  and  other  gastric 

and  hepatic  cases  should  undergo  a course  of  treatment 
at  Brides-les- Bains,  followed  by  Prolagnon. 

5.  Cases  of  early  leprosy  should  try  the  rich  chloride  waters 

of  Carlsbad. 

The  settler,  the  traveller,  the  merchant  whose  occupation  or 
pleasure  necessitates  a tropical  life,  often  find  themselves  out  of 
reach  of  medical  aid.  This  is  replaced  in  many  cases  by  a private 
medicine  chest  and  some  manual,  such  as  Hints  to  Travellers, 
of  the  Royal  Geographical  Society  ; or  other  similar  volume. 

Perhaps,  largely  owing  to  this  circumstance,  the  use  of  patent 
medicines  is,  if  possible,  even  more  prevalent  in  the  tropics  than 
at  home. 

The  medical  man  may  be  called  to  a patient,  and  find  him  with 
a serious  illness  for  which  he  had  been  taking  lx)xesful  of  So-and- 
So’s  pills.  The  composition  of  these  quack  specifics  is  often  un- 
known to  the  medical  attendant,  who  may,  therefore,  find  the 
following  list  to  be  of  use,  compiled  from  a Lecture  on  Patent 
Medicines  b)’  Hutchison  : — 

Antikamnia,  .... 

Beeckarn  s Pills, 

Bile  Beans,  .... 

Bromidia,  .... 

Banter  s Nervine,  . 

Carter's  Little  Liver  Pills, 

Clarke's  Blood  Mixture,  . 

Cockle  s Pills,  .... 

Doan's  Backache  Pills,  . 


Eade's  Pills,  . 

Ends  E'ruit  Salt, 
Guy's  Tonic,  . 

Holloway  s Pills,  '. 


Sod.  Bicarb.,  .Antifebrin,  and  Caffein. 

.\loes,  Ginger,  and  Soap, 

Cascara,  Rhubarb,  Liquorice,  Oil  of 
Peppermint,  coated  with  Gelatin. 

Pot.  Brom.,  Chloral,  Hyoscyamus, 
Cannabis  Indica,  Oil  of  Aniseed, 
Syrup  and  Water. 

Creosote,  Chloroform,  Camphor,  Bal- 
sam of  Tolu,  and  .Alcohol. 

Podophyllin  (gr.  '/»)  and  Aloes  Soc. 
(gr.  ’A)- 

.Active  constituent  is  Pot.  lod.  (6  grs. 
to  the  oz.). 

.Aloes,  Colocynth,  and  Rhubarb. 

1.  [Dinner  Pills] 

Podophyllin,  Aloin,  Rhubarb,  and 
Peppermint. 

2.  [Backache  Pills] 

Oil  of  Juniper  and  a resinous  con- 
stituent, ? Copaiba. 

Sod.  Salicyl,  Guaiacum,  and  Aloes. 

Sod.  Bicarb. , .Acid  Tart. , and  Acid  Cit. 

.Acid  Phosph.,  Tinct.  Cochineal,  Inf. 
Gentian,  and  Chloroform  Water. 

.Aloes,  Rhubarb,  Saffron,  Glauber's 
Salt,  and  Pepper. 
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Keating's  Cough  Lozenges, 
Lamplougk' s Pyretic  Saline,  . 
Owbridge' s Lung  Tonic,  . 

Phospherine 

Pmk  Pills,  .... 

Seigel's  Syrup, 

Steedma?t  s Teething  Powders, 
War?t.er  s Safe  Cure, 

W helpfon  s Pills, 

IVoodivard's  Gripe  Water, 


Ipecac.,  Lactucaria,  Squill,  Liquorice, 
Trayacanth,  and  Sugar. 

Acid  Cit. , Sod.  Bicarb.,  and  Pot. 
Bicarb. 

Balsam  of  Tolu,  Oil  of  Aniseed,  and 
Oil  of  Cloves. 

Quinine,  Phosphates,  and  Hypophos- 
phites. 

Sulphate  of  Iron,  an  Alkaline  Car- 
bonate, and  Liquorice,  thickly 
coated  with  Sugar  and  coloured 
with  Carmine. 

Aloes,  Capsicum,  Liquorice,  and 
Treacle. 

Calomel  and  Starch. 

Pot.  Nitrate  (lo  grs.  to  the  ox.),  with 
various  Diuretic  Herbs. 

Rhubarb,  Aloes,  Ginger,  Pulv.  Ipe- 
cac. , and  Soap. 

Liq.  Mag.  Carb.,  Ol.  Anethi,  Sugar, 
and  a trace  of  Alcohol. 
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CHAPTER  II. 

CLIMATOLOGY. 

'Thk  word  climate,  from  the  Greek  f^rom  x^“""  lt>  incline, 

\was  originally  used  to  express  the  apparent  inclination  of  the 
1 heavens  towards  the  horizon. 

By  climate  we  now  mean  the  conijilex  series  of  meteorological 
(conditions  which  obtain  in  any  given  locality.  We  have  to  take 
(into  consideration  the  mean  and  extreme  temperatures,  the  baro- 
I metric  pressure,  the  rainfall,  and  humidity. 

The  latitude  of  a place  is  the  chief  determining  cause  of  its 
l temperature,  although  a glance  at  the  isothermal  lines  in  the 
raccompanying  chart  will  show  that  this  statement  is  only  true  in 
. a general  way  ; for  the  real  temperatures,  owing  to  other  influences, 
(do  not  exactly  accord  with  latitudes. 

1 he  heat  not  only  depends  on  the  greater  or  less  obliquity  of  the 
'Sun’s  rays,  but  also  on  a greater  or  less  column  of  atmosphere.  The 
(column  of  air  is  greatest  at  the  sea  level.  The  higher  the;  point  we 
r reach  from  this  sea  level,  the  greater  the  rarity  of  the  air  becomes, 
aand  the  less  the  heat  of  the  atmosphere  due  to  solar  rays. 

Other  factors  also  serve  to  modify  the  temperature,  such  as 
(proximity  to  warm  or  cold  sea  currents,  or  to  mountain  ranges, 
tthe  nature  of  the  soil,  the  direction  ot  prevailing  winds,  the  relative 
1 humidity,  the  amount  of  vegetation,  Ac. 

We  may  classily  climates  in  two  ways  (see  Figs  3 and  4). 


I.— Climates  Classified  by  Temperature. 

1.  Warm  Climates. — including  tropical  and  parts  of  sub- 
t tropical  places.  1 hese  lie  chiefly  between  the  Equator  and  latitude 
35°  north  or  south  of  it.  They  are  characterised  by  a mean  annual 
t temperature  of  70°  to  80°  !•.,  heavy  rainfall,  marked  dry  and  wet 
•seasons,  and  luxuriant  vegetation. 

Equatorial  countrtes,  such  as  the  north  of  South  Atuerica,  Central 
Africa,  and  the  .Malay  Archipelago  and  Peninsula,  tend  to  have 
tthe  most  excessive  rainfall,  the  seasons  not  being  so  marked  as  at 
a greater  distance  from  the  E(|uatof. 

.Speaking  generally,  from  5°  to  10°  there  are  two  rainy  and  two 
I dry  seasons  in  the  year,  from  io°  to  25°  there  will  be  found  one 
t rainy  and  one  dry  season  only.  Outside  these  limits  the  rainfall 
'will  be  less,  and  the  rainy  seasons  again  become  less  well  marked. 
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Certain  diseases  are  usually  attributed  to  warm  climates — such 
as  heat  effects,  plague,  cholera,  smallpox,  yellow  fever,  malaria, 
dysentery,  dengue,  &c.  This  division  is,  of  course,  only  arbitrary, 
but  their  prevalence  in  these  climates  will  warrant  the  classification, 
which,  if  carried  to  its  logical  basis,  will  be  found  to  be  dependent, 
not  so  much  on  the  temperature  per  se,  as  on  the  results  of  that 
temperature — such  as  the  determination  of  the  vital  activity  of 
certain  intermediate  hosts,  and  the  extremely  prolific  develop- 
ment of  the  lower  forms  of  vegetable  life,  such  as  bacteria,  moulds, 
&c. 

2.  Temperate  Climates. — Such  climates  are  usually  found 
between  the  latitudes  of  35°  and  50°,  and  are  characterised  by  4 
well-defined  seasons,  a smaller  amount  of  rain  (not  limited  to 
definite  seasons),  and  a mean  temperature  of  50°  F. 

The  diseases  of  temperate  climates  are  those  of  every-day  English 
life,  and  do  not  call  for  mention  here. 

3.  Cold.  Climates. — These  are  situated  between  50°  of  latitude 
and  the  poles. 

They  have  a mean  annual  temperature  of  20°  F.  The  winter 
is  long  and  the  summer  short.  There  is  abundance  of  snow  but 
scarcely  any  rain. 

No  special  diseases  can  be  attributed  to  these  cold  climates, 
unless  we  include  such  as  chilblains,  frostbite,  gangrene,  and 
perhaps  scurvy,  which  is  more  probably  not  affected  by  cold,  but 
only  by  defective  alimentation.  In  these  regions  the  pulse  of  life 
beats  slow. 

Micro-organisms  flourish  with  difficulty;  only  the  fittest  and 
hardiest  of  vegetable  life  can  survive.  Smallpox,  however,  is  said 
to  have  occasionally  prevailed  in  Greenland,  and  sub-acute  and 
chronic  rheumatism  and  catarrhal  chest  conditions  may  occasionally 
be  found. 

IL— Climates  Classified  by  Barometrie  or 
Hygrometrie  Conditions. 

1.  Mountain  Climates. — By  this  is  meant  an  elevation  of 
2,000  feet  or  more,  and  the  rare  atmosphere  which  there  occurs 
is  characterised  by  lowered  temperature,  slightness  of  relative 
humidity,  much  sunlight,  and  considerable  freedom  from  suspended 
matter  and  vegetable  organisms.  The  barometric  pressure  is  low, 
the  barometer  falling  yV  >nch  for  each  100  feet  of  elevation  above 
sea  level. 

The  rainfall  largely  depends  on  the  nature  of  the  land  which 
intervenes  between  tbe  mountain  and  the  sea,  and  also  on  the 
direction  of  the  prevailing  winds.  When  damp  sea  winds  meet 
mountain  ranges  and  are  forced  upwards — e.g. , the  Western  Ghats 
on  the  Malabar  Coast  with  over  260  inches  yearly,  and  the  Khasia 
Hills,  north  of  the  Ray  of  Bengal,  with  over  400  inches  yearly,  and 
a reported  805  inches  in  i86i. 
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Mountain  climates  are  well  suited  to  those  with  lung  affections, 

I hereditary  or  acquired,  such  as  imperfect  chest  development  or 
phthisis,  but  are  unsuited  for  acute  stages  or  chronic  bronchitis,  or 
those  suffering  from  kidney,  liver,  or  brain  affections — and  are  also 
distinctly  hurtful  to  the  aged  or  feeble. 

2.  Marine  Climates. — These  should  include  both  insular 
and  littoral  climates  which  are  characterised  by  equable  tempera- 
tures, considerable  relative  humidity,  and  bland  atmosphere,  due 
to  their  pro.ximity  to  the  sea. 

The  principal  diseases  in  any  way  peculiar  to  these  climates  are 
lung  affections  and  rheumatism,  aggravated  by  the  constant  weather 
changes  and  humidity. 

3.  Continental  Climates.— The.se  e.xist  over  the  large  ex- 
panses of  land  at  a di.stance  from  the  sea.  Here  the  influence  of 
the  nature  of  the  soil  and  amount  of  vegetation  come  largely  into 
play.  Sandy  soils  are  warmer  than  clay  or  compact  soils.  The 
equalising  effect  of  the  sea  being  absent,  there  is  a liability  to  great 
extremes  of  heat  and  cold. 

The  rainfall  is  largely  regulated  by  the  amount  of  vegetation. 
Thus  some  desert  Continental  tracts  which  are  devoid  of  vegetation 
are  practically  without  a rainfall  ; such  are  the  Sahara,  Arabia,  the 
deserts  of  Central  Asia,  .South  Africa,  Australia,  and  the  great  salt 
lake  region  of  North  America.  Phthisis  is  very  rare  in  these  dry 
regions. 

The  ordinary  Continental  climate  has  no  special  disease  selection. 
The  great  range  of  Continental  temperatures  is  shown  by  the  follow- 
ing shade  temperatures,  quoted  by  Davies : — Werchojansk,  in 
Siberia,  has  a mean  temperature  of  - 56°  F.  for  January.  The 
minimum  temperature  recorded  at  this  place  is  -Si°  F. 

In  North  -Africa,  at  Murzuk,  130°  F.  has  been  recorded  in  the 
shade;  while,  in  India,  Blanford  has  recorded  I23'I°  F.  at 
Pachpadra. 

The  mean  solar  radiation  varies  from  130°  to  160°  F.,  and  has 
been  known  to  reach  175°  F. 

The  Influence  of  Climate  on  Health. 

The  multitudinous  effects  have  long  been  recogni.sed,  and  have 
become  a most  difficult  problem  in  regard  to  schemes  of  colonisa- 
tion, movement  of  troops,  or  location  of  colonising  centres. 
Probably  many  sections  of  the  human  race  owe  their  national 
characteristics  mainly  to  climatic  influences  continued  through  a 
.series  of  generations.  The  differences  between  the  different  mem- 
bers of  the  Aiyan  race,  such  as  Celts,  Germans,  -Anglo-Saxons,  and 
Italians,  as  also  between  the  different  Semitic  families  of  Hebrews, 
-Arabs,  and  Negroes,  are  .so  marked  that  we  can  but  think  that 
|iersistent  climatic  influences  have  played  a verv  large  part  in 
contributing  to  this  result. 

In  warm  climates  skin  and  liver  are  particularly  active.  The 
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nervous  system  is  excitable  and  depressed  alternately,  according  to 
the  season.  The  abdominal  organs  become  susceptible  to  outside 
influences.  The  digestion  is  often  impaired.  The  indigenous 
inhabitants  are  dark-skinned  and  black  haired. 

In  temperate  regions,  where  the  best  types  of  physical  develop- 
ment are  to  be  met  with,  the  body  equilibrium  is  well  maintained. 
In  cold  climates  the  strain  is  rather  on  the  kidneys  and  lungs  ; 
muscular  activity  ensures  physical  development,  the  digestion  is 
vigorous,  and  the  nervous  system  sluggish. 

Humidity  has  a considerable  effect  on  the  body.  A relative 
humidity  of  75  per  cent,  is  best  calculated  to  suit  the  needs  of  the 
majority  of  people.  If  much  in  excess  of  that  figure,  skin  perspira- 
tion and  evaporation  from  the  lungs  are  largely  checked,  favouring 
the  retention  of  an  injurious  amount  of  effete  products.  Both  heat 
and  cold  are  badly  borne  when  the  humidity  is  excessive.  On  the 
other  hand,  deficient  humidity  induces  increased  evaporation  with 
retention  of  urea. 

Changes  of  temperature  are  often  most  injurious,  especially  when 
sudden.  Change  from  cold  to  heat  may  cause  diarrhoea  or  other 
intestinal  conditions,  while  that  from  heat  to  cold  is  very  apt  to 
produce  catarrhal  mischief  or  hepatic  and  renal  congestion. 

Winds. — A hot  wind,  if  not  too  highly  saturated  with  moisture, 
will  increase  the  body  evaporation.  A cold  wind,  in  proportion  to 
its  velocity,  will  extract  heat  from  the  body.  Amongst  the  better 
known  tropical  winds  may  be  mentioned  the  khamsin  and  simoon, 
winds  of  the  desert,  and  the  sirocco  of  the  Sahara,  all  dry  and  hot  ; 
the  south-west  monsoons  of  India,  which  blow  from  the  middle  of 
June  to  October,  and  are  hot  and  moist.  They  are  followed  by  the 
north-east  monsoon,  which  is  cool  and  dry.  Towards  the  south  of 
the  Malay  Archipelago  and  north  of  Australia  the  seasonal  winds 
are  more  from  the  north-west  and  south-east.  In  some  parts  of 
the  Wesi  Indies  there  is  a perpetual  easterly  trade  wind,  fairly 
dry  and  cool  and  healthy.  In  odier  parts,  such  as  the  larger 
islands,  there  is  a daily  land  and  sea  breeze  ; all  day  the  wind  blows 
in  from  the  sea,  and  soon  after  sunset  it  takes  a seaward  set  from 
the  land.  This  is  exactly  opposite  to  the  conditions  of  the  Madras 
coast,  where  the  direction  is  from  the  land  all  day  and  from  the  sea 
towards  evening. 


Influence  of  Climate  on  the  Physiological  Functions. 

Temperature. — Crombie's  series  of  extended  observations  on 
body  temperatures  in  Calcutta  have  confirmed  the  law  laid  down  by 
Bechcr.  that  the  body  heat  increases  in  the  proportion  of  0-05°  F. 
for  every  1°  F.  increase  of  the  air.  He  found  that  the  body  tem- 
perature of  the  European  living  in  Bengal  is  about  0-41°  F.  higher 
than  the  average  ol  healthy  persons  in  England.  He  also  found 
that  the  average  temperature  of  the  native  is  quite  o'5°  F.  higher 
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ttlian  that  of  the  European,  whilst,  at  noon,  there  is  almost  1°  F. 
(difference  between  them,  probably  due  to  their  large  meal  between 
(9  and  10  a m. 

The  effects  of  food  and  exerci.se  on  the  temperature  are  much  the 
•same  as  in  temperate  climates,  except  that  exercise  acts  more  im- 
I mediately  and  powerfully,  and  the  elevation  of  temperature  may  be 
I maintained  for  some  hours. 

Sleep  is  found  to  depress  the  temperature  in  the  tropics.  It  has 
I been  frequently  said  that  the  older  resident  perspires  more  freely 
I than  the  new  arrival.  When  this  is  the  case  it  is  probably  due 
I to  an  excessive  indulgence  in  iced  drinks,  especially  containing 
alcohol,  or  else  to  the  debility  caused  by  too  long  a residence 
without  a change  to  a colder  climate.  It  may  be  laid  down  as 
a maxim  that  (unless  taking  active  exerci.se)  excessive  perspiration  is 
I only  marked  in  the  case  of  new  comers  or  in  old  re.sidents  who  need 
a change. 

Respiration. — Rattray,  Francis,  and  others  have  established 
the  following : — 

(a)  The  capacity  of  the  chest  for  air  is  considerably  greater  in  the 
tropics,  the  spirometric  increase  amounting  to  7 or  8 per  cent. 
This  is  due  to  the  fact  that  he  lungs  contain  less  blood  and  have 
more  room  for  air. 

(fi)  The  frequency  of  the  respirations  is  diminished. 

(c)  The  respiratory  act,  as  a whole,  is  lessened.  This  is  due 
to  the  fact  that,  although  the  chest  capacity  is  greater,  yet  the 
diminished  respirations  more  than  counterbalance  it ; and,  more- 
over, heated  air  contains  less  oxygen  per  cubic  foot,  which  further 
reduces  the  total  consumption. 

(1/)  The  elimination  of  CO.j  is  decreased,  owing  to  the  fact  that 
the  amount  thrown  off' bears  a ratio  to  the  quantity  of  air  inspired. 

{c)  Post-mortem,  the  lungs  of  European  tropical  residents  are 
lighter  than  the  European  standard. 

Urine. — The  humidity  of  the  air,  the  amount  of  fluid  ingested, 
the  atmospheric  temperature,  and  the  amount  of  sexual  indulgence, 
all  have  their  influence  on  the  amount  of  urine  secreted.  With 
greater  humidity  of  the  air  less  moisture  is  lost  by  skin  and  lungs, 
and  consequently  more  by  the  kidneys  and  intestines.  The  inges- 
tion of  much  fluid,  especially  if  alcoholic,  increases  both  the  skin 
and  kidney  elinifnation.  Sudden  chills  may  disturb  the  physiological 
body  equilibrium,  and  result  in  congestions  to  which  the  kidneys 
and  liver  are  especially  liable.  Excessive  coitus  largely  increases 
the  amount  of  urine  secreted — probably  a reflex  vasomotor  effect  on 
the  vessels  of  the  kidney. 

Rattray  calculates  that  nephritic  vascularity  and  secretion  are 
reduced  by  17^  per  cent,  as  a general  average  in  a warm  climate. 
The  occurrence  and  interpretation  of  urea  and  the  varicjus  salts  in 
urine,  in  the  tropics,  have  never  been  properly  worked  out.  Fowlie 
has  found  in  Singapore  that  phosphaluria  is  very  common  amongst 
Europeans,  especially  pregnant  women,  generally  in  the  form  of 
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triple  phosphates  in  a slightly  alkaline  urine.  This  often  has  a 
pathological  manifestation  in  the  shape  of  renal  colic. 

Uric  acid  is  not  uncommon,  but  urates  are  rare. 

NePVOUS  System. — ^At  first  there  seems  to  be  functional 
exaltation  lasting  for  some  months,  and  followed  by  depression. 
Birch  thinks  it  probable  that  the  chemical  and  physiological  effects 
of  sunshine  may  play  some  part  in  this  early  exaltation,  before  there 
has  been  time  for  the  depressing  effects  of  constant  heat  to  develop 
the  opposite  condition.  The  vasomotor  system  will  share  in  the 
general  depression,  and  the  deeply-seated  viscera  will  be  liable, 
therefore,  to  congestions  in  cases  of  external  chill. 

Disturbance  of  sleep  in  very  hot  weather  cannot  but  seriously 
interfere  with  nervous  recuperation. 

The  tropical  incidence  of  diseases  of  the  nervous  system,  com- 
pared with  other  diseases,  is  not  much  higher  than  it  is  in  colder 
climates.  Taking  all  races  into  consideration,  however,  acute 
mania  with  secondary  dementia  is,  in  many  parts  of  the  tropics, 
excessive.  In  the  Malay  States,  for  example,  .such  cases  often 
constitute  over  50  per  cent,  of  the  admissions  under  diseases  of  the 
nervous  system. 

Menstruation. — The  advent  of  menstruation  is  largely  in- 
fluenced by  tropical  climates. 

The  following  table  is  based  on  nearly  1500  observations  by 
Das  in  Calcutta,  compared  with  Madden's  English  observations. 

Thus,  generally  speaking,  the  average  English  girl  first  men- 
struates at  15,  but  if  born  in  the  tropics,  or  brought  up  under 
tropical  influences,  it  will  be  at  14 ; and  the  Eurasian  girl  at  13 
years  of  age.  On  the  other  hand,  the  average  age  for  the  native 
girl  is  1 1. 

As  Barnes  has  said,  “ Certain  races  preserv'e  the  menstrual  type 
proper  to  them  in  the  country  of  their  origin,  even  when  trans- 
planted. Jewesses,  whatever  be  their  habitat,  menstruate  generally 
somewhat  earlier  than  girls  of  Saxon  origin.” 

Birch  states  that  apparently  abortions  and  miscarriages  are  more 
common  amongst  Europeans  in  India  than  in  their  native  countries  ; 
and  European  women  at  the  climacteric  are  unduly  liable  to 
hemorrhages. 


Aeelimatisation. 

Acclimatisation  is  that  process  by  which  animals  or  plants  become 
physiologically  adapted  to  a climate  different  from  that  in  which 
they  are  indigenous. 

There  is  a distinct  effort  on  the  part  of  nature  to  accommodate  the 
organism  to  a new  environment,  and  the  amount  of  its  successful 
effort  in  this  direction  represents  the  limit  of  possible  acclimatisation. 
This  effort  of  nature  is  a very  complex  one,  and,  as  far  as  man  is 
concerned,  probably  means  the  gradual  adaptation  of  the  body  to 
the  new  circulatory  distribution,  together  with  a continuous  pressure 
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brought  to  bear  upon  the  various  physiological  functions  dictating 
the  acquirement  of  general  hygienic  habits  suited  to  the  new  state 
of  affairs. 

Certain  eminent  writers  have  denied  the  possibility  of  acclimatisa- 
tion, but  the  evidence  with  regard  to  man  is  so  overwhelming,  that 
it  is  as  bnpossible  to  deny  it  as  to  deny  the  acclimatisation  of  other 
animals  and  of  plants  which  are  matters  of  every  day  knowledge 
and  observation. 

Almost  all  the  domestic  animals  of  Europe,  now  so  well  accli- 
matised to  temperate  and  cold  climates,  were  originally  indigenous 
to  the  tropics. 

“If  the  human  race  constitutes  a single  species,  then  the  mere 
fact  that  man  now  inhabits  every  region,  and  is  in  each  case 
constitutionally  adapted  to  the  climate,  proves  that  acclimatisation 
has  occurred.  But  we  have  the  same  phenomenon  in  single  varieties 
of  man,  such  as  the  American,  who  inhabits  alike  the  frozen  wastes 
of  Hudson’s  Bay  and  Terra  del  Fuego  and  the  hot,  low,  equatorial 
valleys  of  the  Andes.  No  doubt  a sudden  transference  to  an 
extreme  climate  is  often  prejudicial  to  man,  as  it  is  to  most  animals 
and  plants ; but  there  is  every  reason  to  believe  that,  if  the 
migration  occurs  step  by  step,  man  can  be  acclimatised  to  almost 
any  part  of  the  earth’s  surface  in  comparatively  few  generations” 
{ Wallace). 

“The  best  examples  of  acclimatisation  are  found  where  European 
races  have  permanently  settled  in  the  tropics,  and  have  maintained 
themselves  through  several  generations.  Two  sources  of  fallacy 
have  to  be  guarded  against; — (i)  The  possibility  of  a mixture  of 
native  blood,  and  (2)  a succession  of  immigrants  from  the  parent 
country  intermingling  with  the  colonists.  These  are  reduced  to 
a minimum  in  the  cases  of  the  Jews,  the  Dutch  in  South  Africa, 
and  the  Spaniards  in  South  America  ; all  marked  instances  of  an 
acclimatising  faculty”  (Davies). 

According  to  Arnotdd,  a race  is  acclimatised  when  it  preserves  : — 

1.  Its  force  of  demographic  expansion  (i.e.,  the  natural  increase 
of  population). 

2.  Its  normal  longveity. 

3.  Its  aptitude  for  physical  and  intellectual  work. 

According  to  Bertillon,  the  following  influences  tend  to  prevent 
rapid  acclimatisation  in  new  isothermal  regions  : — 

1.  Acute  diseases,  endemic  or  epidemic. 

2.  Chronic  antemias  diminishing  powers  of  disease  resistance. 

3.  Prevalence  of  infant  disease  amongst  the  offspring  of  the 
newcomers. 

4.  Physical  and  intellectual  degeneration  and  infertility  of  second 
and  third  generations. 
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A mould  gives  the  following  conditions  favourable  to  the  process  of 
'climatisation : — 

1.  Slight  alteration  in  latitude,  if  possible  from  a \\armer  to  a 
blder  climate. 

T.-g-,  English  and  French  colonists  in  Canada,  and  by  opposite 
conditions  the  Germans  at  San  l.eopoldo  in  Brazil,  where 
120  families  number  120,000  persons  after  45  years. 

2.  Ethnical  disposition. 

E.g.,  Jews  are  ubiquitous  without  deterioration  or  loss  of  individu- 
ality. The  Chinese,  who  thrive  everyw’here — in  Malaya, 
India,  N'.  Amei  ica,  and  .\ustralia.  They  are  a temperate, 
thrifty,  and  energetic  race.  The  Spanish  and  Portuguese 
have  thriven  well  in  S.  .America. 

3.  Manners  and  Customs  of  the  Colonists. — Diet,  clothing,  and 
sneral  habits  should  be  adapted  to  the  climate,  as  practised  by 
!ws,  Chinese,  Spaniards,  &c. 

4.  Aptitude  for  Cross-breeding. — The  product  of  the  Spaniards 
ith  the  American  Indians  is  a very  different  and  more  permanent 
ce  than  the  half-breed  of  the  Anglo-Sa.xon  and  Indian  in  North 
merica. 

5.  Soil  and  Locality. — A dry,  healthy,  and  productive  soil  in  a 
)untry  not  overcrowded  and  peopled  by  slow  emigration  is  con- 
tcive  to  increa.se  of  fertility  and  speedy  acclimatisation. 


Climate  Zones  of  the  World. 

North  frigid  zone,  mean  annual  temperature,  20°  Fahrenheit. 
North  temperate  zone. 

Tropical  zone. 

South  temperate  zone, 

South  frigid  zone. 
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50° 
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Average  Eainfall  at  Different  Latitudes. 


Latitude.  Inches. 

0°  Equator  100 

20“  80 

30°  60 

40°  40 


atitude. 

Inches. 

50° 

30 

60“ 

20 

70“ 

10 

80° 

5 
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Temperature  and  Rainfall  of  Certain  Cities. 


CiTIF.S. 

latitude. 

Mean 

Annual 

Temper- 

ature. 

Mean 

Summer 

Temper- 

ature. 

Mean 

Winter 

Temper- 

ature. 

Mean 

Annual 

Rainfall. 

London, . . . 

Si°  32'  N 

So't 

63-8 

37 '3 

24 

New  York,  . . 

41°  6'  N 

517 

72 ’3 

31 '4 

36 

Pekin, 

39°  S3'  N 

S4’8 

8ri 

267 

28 

Calcutta, 

22°  36'  N 

79 'S 

867 

72*2 

70 

Hong  Kong,  . 

22°  17' N 

76 '.5 

84 

75 

73 

Bombay,  , . 

18°  57'  N 

81  '2 

828 

77 '4 

80 

Kingston,  Ja. , . 

18°  N 

78-1 

81 

77 

34 

Colombo,  . , 

6°  N 

81 

85 

80 

78 

Singapore,  . . 

1°  15'  N 

8o-8 

83 

79 '4 

97 

Sydney,  . . . 

33: 54;  s 

62  "7 

6g‘6 

54 

52 

Cape  Town,  . 

34°  S6  S 

647 

70 

58-3 

24 

Melbourne, . . 

37°  49'  S 

.S7'6 

65-2 

49 

31 
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CHAPTER  III. 

FOOD,  EXERCISE,  CLOTHING. 

Vood. — The  ingestion  of  foodstuffs  is,  of  course,  necessary  for  the 
laintenance  and  repair  of  the  body  tissues  in  whicli  the  proteids 
nd  salts  take  a large  share.  The  second  large  class  of  foodstuffs — 
ne  carbohydrates  and  the  fats — are  largely  concerned  with  the 
production  of  energy  exhibited  as  either  heat  production  or 
muscular  work. 

In  the  oxidation  of  carbohydrates  only  sufficient  oxygen  is 
equired  to  oxidise  the  carbon,  as  the  hydrogen  and  oxygen  already 
xxist  in  the  proper  proportions  to  form  water;  in  fats,  however, 
lidditional  oxygen  is  required  to  secure  the  oxidation  of  the 
xy'drogen  as  well  as  of  the  carbon. 

In  cold  climates  this  oxidising  power  of  the  carbohydrates  and 
itits  is  utilised  to  secure  heat  production. 

In  cold  climates,  moreover,  the  muscular  activity  which  is 
idulged  in  to  secure  warmth,  is  instrumental  in  utilising  the 
noxidised  products  of  metabolism  wbich  result  from  an  excess  of 
roteids  in  the  diet. 

The  new  comer  to  the  tropics  is  too  often  ignorant  of,  or  fails 
I grasp,  the  importance  of  these  considerations. 

He  adopts  a diet  very  similar  to  that  to  which  he  has  been 
:customed  at  home,  say  three  meat  meals  a day,  sweets  twice, 
.entiful  bacon,  butter,  &c.,  and,  in  atldition,.  very  likely  a surfeit 
' the  starchy  banana. 

The  heat  makes  him  disinclined  for  much  exercise,  and  leads 
■ the  consumption  of  a far  greater  am(Aint  of  litpiid  than  is  either 
-‘cessary  or  desirable. 

The  result  is  obvious.  The  surfeit  of  proteids,  without  sufficient 
odily  exercise,  causes  a rapid  metabolism,  resulting  in  a loading 
the  blood  with  unoxidised  products,  an  excessive  output  of 
ic  acid,  a liability  to  the  formation  of  boils  and  abscesses,  and 
ecpient  disorders  of  the  intestinal  tract. 

The  excess  of  the  non-nitrogenous  material  in  the  diet  gives  rise 
fat  production,  biliousness,  dyspepsia,  and  an  over-production 
heat  in  climates  where  the  heat  production  should  be  reduced 
a minimum. 

■Salts  are  an  essential  of  diet  in  tropical  as  in  temperate  climates. 

A considerable  amount  of  sodium  chloride  may  be  taken  with 
[wantage  in  warm  climates — a fact  recognised  by  many  natives. 
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The  carbonate  forming  salts,  such  as  the  tartrates  and  citrates 
occurring  in  fruits  and  vegetables,  with  their  anti-scorbutic  prin- 
ciples, are  essential  for  maintaining  the  alkalinity  of  the  blood. 

Passing  from  the  theoretical  to  the  practical  we  may  briefly 
consider  the  circumstances  and  necessities  of  tropical  food. 

Milk. — Goat’s  milk  and  buffalo  milk  are  not  uncommonly  used 
in  the  East.  The  former  is  richer  in  cream  and  poorer  in  proteids 
than  cow’s  milk.  Moreover  goats  are  not  clean  eaters,  and  it  is 
as  well  to  be  careful  in  making  use  of  their  milk  ; buffalo  milk 
contains  from  7 to  g per  cent,  of  fat  (double  that  of  cow’s  milk),  a 
circumstance  of  which  the  wily  native  milk-seller  is  well  aware, 
and  makes  use  of  the  nearest  watercourse  to  his  own  advantage. 

It  is  necessaiy  to  be  very  careful  in  selecting  cow’s  milk,  for  the 
owner,  to  save  money,  will  often,  in  India,  feed  his  stock  with 
stable  litter,  or  turn  them  loose  in  the  streets  to  pick  up  what  they 
can.  The  author  has  actually  seen  cows  in  the  West  Indies  eating 
the  family  washing,  which  had  been  left  out  to  dry  on  the  bushes 
of  an  open  compound.  The  milk  from  such  cows  is  naturally  not 
worth  the  high  price  which  is  frequently  demanded. 

Meat. — As  a rule,  live  stock  is  not  very  well  nourished  in  the 
tropics.  The  meat  is  often  infected  with  cysticerci  of  various  kinds, 
and  should  therefore  be  well  cooked  before  being  eaten. 

Vegetables. — Raw  vegetables  are  especially  apt  to  be  contaminated 
in  the  tropics.  The  dirty  personal  habits  of  natives,  the  custom  of 
watering  vegetable  gardens  with  night-soil,  the  contaminated  dust 
blowing  about  the  streets  of  an  eastern  or  western  town,  the  habit  of 
bringing  vegetables  from  China  as  a deck  cargo  in  Coolie  ships 
where  the  Coolies  endeavour  to  keep  them  fresh  by  micturating  on 
them — all  are  urgent  indications  for  avoidance,  or  extremely  careful 
treatment,  in  those  cases  in  which  the  vegetable  is  not  to  be  cooked. 

Water. — Water  in  India  is  largely  taken  from  canals  and  shallow 
wells.  These,  of  course,  are  liable  to  grave  suspicion,  owing  to  the 
native  habit  of  washing  clothes  and  person  in  the  nearest  water 
source. 

Wells  are  frequently  the  only  source  of  water  in  other  tropical 
places.  On  the  other  hand,  catchment  areas  and  tanks  are  some- 
times utili.sed  to  furnish  the  water  supply. 

In  most  of  the  larger  tropical  towns,  however,  there  is  at  the 
present  time  some  catchment  reservoir  with  a proper  main  delivery 
and  filter  beds.  Water  from  such  a source  is  generally  fairly  reliable. 

As  a general  rule,  the  safest  plan  is  always  to  boil 
and  filter  any  water  intended  for  drinking  purposes. 

The  Pasteur-Chamberland  filler  has  perhaps  proved  the  most  re- 
liable, being  strong,  portable,  and  easily  cleaned. 

The  drip-stone  filter  so  often  seen  in  semi-civilised  native  regions 
has  but  little  use  except  to  separate  mechanically  any  gross 
pollution. 

Alcohol.  — The  physiological  effects  of  alcohol  are  fairly  well 
known. 
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It  dilates  the  cutaneous  vessels,  and  lessens  body  heat  by  radia- 
;tion.  It  first  excites  and  then  depresses  the  heart. 

In  small  quantities  mental  activity  is  stimulated  by  the  increased 
..quantity  of  blood  sent  to  the  brain  ; larger  quantities,  however, 
^paralyse  and  depress  the  nerve  centres. 

In  moderate  doses  it  induces  sleep  and  assists  digestion. 

While  not  absolutely  necessary  for  a man  in  any  climate,  a small 
^amount,  well  diluted,  is  often  beneficial  in  the  tropics. 

It  should  7iever  be  taken  (unless  with  the  mid-day  meal)  before 
-sundown.  A certain  amount  at  that  time  has  some  effect  in  check- 
dng  waste  and  in  removing  fatigue  incidental  to  the  strain  of  the 
iday's  work. 

The  best  form  in  which  to  take  it  is  that  of  a light  claret  diluted 
Hvith  water  or  .soda,  or  else  in  the  form  of  a jnire  whisky  well 
iililuted.  Three  ounces  of  whisky  in  twenty-four  hours  is  the 
;.maximum  which  should  be  taken  by  a man  in  health. 

Beer,  except  the  lightest  lagers,  is  not  a sound  drink  fur  the 
(tropics.  Exce.ss  of  alcohol  is  added  to  it  for  “keeping”  pur[)oses  ; 
irhe  contained  lupulin  is  depressing ; oxidation  is  les.sened,  with 
.1  consecjuent  liability  to  a deposition  of  fat. 

The  excessive  use  of  alcohol  is  a predisposing  cau.se  of  hepatitis, 
dysentery,  diathermasia,  and  phcebism. 

Other  Beverages.  — Tea,  coffee,  and  cocoa  are  all  excellent 
oeverages  for  tropical  climates.  The  contained  alkaloid  is  a 
valuable  stimulant  to  the  nervous  system. 

Lime-juice  is  valuable  as  a thirst  t[uencher  and  antiscorbutic. 

I Taken  with  barley  water  it  is  an  admirable  drink  for  women  during 
(he  day  time,  although  it  should  be  replaced  by  some  form  of 
dcohol  at  the  evening  meal. 

Excess  of  condiments  or  highly-spiced  curries,  &.Z.,  should  on  no 
u.ccount  be  indulged  in. 

A final  remark  on  Tinned  Foods  in  the  'Tropics  might  well  be 
..nade  here. 

Daniels  recalls  that  the  late  Dr.  H.  IC.  Mann,  in  March, 

If 902,  advocated  some  .action  being  taken  to  compel  manufac- 
(urers  to  stamp  their  tins  with  the  date  on  which  the  food  is 
crepared. 

In  some  parts  of  the  tropics,  tinned  food  looms  large  on  the 
ietetic  horizon  of  the  European,  and,  therefore,  some  such  method 
ff  restricting  abuses  is  urgently  rec|uired. 

The  life-history  of  a tin  of  meat  is,  in  many  cases,  as  follows  : — 
“The  tin  is  imported  by  a reputable  firm  in  the  first  instance,  but 
very  year  or  so  they  have  a sale  of  surplus  stock  which  includes 
lany  tins  of  meat  which  have  been  kept  for  some  time.  These  are 
ought  up  by  up-country  store-keepers  or  small  retail  dealers.  Any 
rns  that  are  ‘ blown  ’ — that  is,  in  which  sufficient  decomposition  has 
iken  place  for  the  gas  formed  to  cause  the  end  of  the  tin  to  bulge  — 
re  inmclurcd,  reboiled,  and  the  puncture  covered  with  a drop  of 
aider.  This  process  can  be  repeated.” 
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Exercise.— A certain  amount  of  regular  exercise  is  a necessit)' 
in  tropical  climates. 

This  statement  may  appear  somewhat  of  a platitude,  but  it  can  be 
better  appreciated  after  some  years  of  tro]3ical  residence.  The 
temptation  to  lead  a sedentary  life  is  often  great.  If  fought  against 
by  rational  and  moderate  exercise,  the  best  conditions  are  secured 
to  maintain  a healthy  life. 

Exercise  aids  digestion ; stimulates  the  liver,  and  intestinal 
peristalsis — thus  avoiding  the  oft-told  tale  of  constipation.  It 
relieves  the  body  of  any  excess  of  CO2  by  increasing  the  output,  and 
thereby  prevents  undue  irritation  of  nerve  centres  already  weakened 
by  prolonged  residence  in  the  tropics. 

The  actual  amount  of  necessary  exercise  and  rest  will  vary  with 
each  individual. 

The  exercise  should  not  be  overdone,  and  should  be  taken  in  the 
early  morning  or  late  afternoon. 

Riding,  where  available,  is  of  valuable  use  in  hepatic  congestion 
and  constipation. 

A round  of  golf,  or  two  sets  of  law>i  tennis  will  prove  suitable 
exercise  in  many  cases. 

Bicycling  in  moderation  may  be  indulged  in,  but  hill-climbing 
should  be  avoided. 

For  those  in  health,  shooting  is  an  admirable  sport — it  secures 
exercise  and  relieves  the  monotony  of  the  daily  routine.  When 
obtainable  sea  bathing  is  highly  beneficial  to  many  persons. 

If  it  is  found  necessary  to  sit  about  after  taking  active  exercise,  a 
warm  sweater  should  be  worn  under  the  coat,  and  also  a scarf  round 
the  neck,  since  a perceptible  fall  of  atmospheric  temperature  usually 
occurs  during  the  short  tropical  twilight. 

A bath  may  be  taken  with  advantage  twice  daily  in  the  tropics. 
Unless  taken  from  deep  wells,  it  is  seldom  too  cold  to  be  used  by 
those  in  health. 

A preliminary  soaping  with  some  unirritating  soap,  followed  by  a 
cold  water  sponging,  is  perhaps  the  best  method. 

It  is  highly  important,  however,  that  old  malarial  cases,  dysenteric 
cases,  those  with  renal  disorders,  hepatic  congestions  or  obesity,  and 
people  of  advanced  age  should  never  use  a cold  bath  in  warm 
countries.  It  should  be  either  tepid,  or,  preferably,  warm. 

In  warm  climates  the  nervous  system  demands  more  rest  than  in 
temperate  ones. 

At  least  eight  hours’  sleep  should  be  secured  by  adult  males,  and 
nine  hours  by  females.  In  excessively  hot  situations — such  as  the 
plains  of  India  during  the  hot  season — part  of  this  sleep  should  be 
obtained  in  the  middle  of  the  day. 

An  interval,  however,  should  elapse  after  taking  a meal,  other- 
wise the  sleep  will  be  heavy  and  deep,  and  perspiration  profuse. 

In  cases  in  which  excessive  work,  either  physical  or  mental,  has 
to  be  done,  ten  hours’  sleep  is  none  too  much. 

Occasionally  to  rest  quietly  in  a long  chair  for  an  hour  or  so  doing 
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nothing  is  a practice  which  might  be  more  advocated,  and  with 
radvantage  indulged  in. 

Sleeplessness  is  often  the  first  sign  of  a breakdown  in  health. 
^Such  cases  should  be  carefully  enquired  into,  and,  if  not  amenable 
:to  rational  treatment,  may  indicate  the  necessity  for  furlough. 

Bedrooms  should  be  lofty  and  well  ventilated,  and  .should  contain 
.ra  minimum  of  furniture.  The  mosquito-net  in  common  use  is  a 
'snare  and  delusion.  It  usually  is  affi.xed  in  a limited  box  like  shape, 
cclosely  surrounding  the  sleeper,  the  top  being  closed  in  with  a sheet 
.of  linen  or  cotton  at  a height  of  about  6 feet.  The  mesh  of  the  net 
rhinders  a proper  diffusion  of  air,  while  the  vitiated  atmosphere 
wwithin,  which  cannot  escape  at  the  top,  gradually  envelopes  the 
occupant,  who  wonders  in  the  morning  what  can  be  the  reason 
for  his  dreams  and  heaviness.  The  better  plan  is  either  to  have  a 
^permanent  mosquito-room — or  else  a very  large  net  suspended  on  a 
frame  from  the  ceiling — within  which  there  is  ample  room  for  beds, 
liable,  i.S:c. 

Clothing’. — The  subject  of  suitable  clothing  for  Europeans  in 
tlhe  tropics  has  never  been  adecpialely  dealt  with  in  any  text -book 

■ of  medicine  or  guide  to  travellers. 

The  argument  is  always  based  on  faulty  premises. 

The  tune  that  is  harped  on  is  HEAT,  with  two  strings — 
■■“woollen  underclothing”  and  “white  outerclothing.” 

This  is  entirely  opposed  to  the  lessons  taught  by  nature  and 

■ observation. 

What  has  nature  done  for  the  native,  who  for  centuries  has 
inhabited  the  tropics?  A visitor  from  Mars,  after  perusal  of 
articles  on  tropical  clothing,  would  at  once  conclude  that  she  had 
:furnished  him  with  a pure  white  skin.  Now,  we  all  know  that  the 
wery  opposite  is  the  case;  the  skin  is  invariably  black  or  brown. 
UVhy  ? Because  the  actual  heat  of  the  sun  (solar  radiation  of  red 
i heat-rays)  is  seldom  suflicient  to 'be  injurious  to  any  human  beings 
except  those  whose  thermo-taxic  mechanism  has  been  shattered  by 
ilcohol  or  overwork. 

The  highest  recorded  solar  radiation  temperature  (i.e.,  the  red 
■■‘heat-r.ays”  of  the  spectrum)  is  175°  F.,  and  that  is  rare,  the  mean 
jeing  130°  to  160°  F.  Healthy  men  in  stokeholds,  glass  factories, 
,'.rnd  elsewhere  can  and  do  hear  such  temperatures  every  day  with 
mpunity.  The  difficulty  which  we  have  to  face,  therefore,  in  the 
icropics  is  not  the  heat  but  the  LIGHT.  They  are  the  blue,  violet, 
and  ultra-violet  light  rays  of  the  spectrum,  which  give  us  sun- 
erythema,  fever,  and  phoebism,  and  it  is  against  these  that  nature 
las  vainly  tried  to. teach  us  the  lesson  of  the  native  skin,  which  we 
daily  preach  and  act  against. 

Let  us  take  the  second  string,  and  see  what  nature  would  teach 

■IS. 

W hat  does  the  native  do  in  the  hottest  climates  ? He  clothes 
limself  as  scantily  as  possible.  \N'hen  civilisation  demands  it  he 
'.years  cotton  (not  because  it  may  be  white,  but  because  it  is 
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light),  and  is  far  more  comfortable  than  the  European  who  wears 
flannel. 

If  sheep  are  transported  to  a hot  climate  they  gradually  lose  their 
thick  imbricated  wool,  which  prevents  proper  evaporation  from  the 
skin,  and  smooth  hair  grows  in  its  place. 

Lions  and  other  animals  which  are  furnished  with  thick  fur  in 
colder  regions  have  only  thin  hair  in  the  tropics. 

Wherever  we  turn,  therefore,  we  see  that  nature  adapts  herself  to 
her  surroundings.  The  European,  however,  who  wears  flannel  to 
keep  himself  warm  in  cold  climates  wears  it  also  in  hot  climates  ! 
Nothing  could  be  less  reasonable.  It  makes  him  hotter  ; the 
imbricated  scales  irritate  beyond  patience,  and  are  a fruitful 
source  of  prickly  heat ; the  material  absorbs  moisture  very  badly, 
and  the  excessive  perspiration  is  kept  in  close  contact  with  the 
body  ; and  this  saturated  envelope  of  moist  air  checks  the  further 
action  of  the  skin  in  a dangerous  way. 

The  following  are  the  usual  clothing  materials  : — 

I.  Of  Vegetable  Origin  (cotton,  flax,  jute,  &c). — These  materials, 
e.specially  the  first,  are  the  most  suitable  of  all  for  underwear  in  the 
tropics.  They  are  thin  and  very  light.  The  fibres  are  smooth  and 
unirritating  ; they  absorb  water  quickly  and  part  with  it  quickly, 
thus  allowing  an  efficient  and  constant  action  of  the  skin.  The 
speedy  evaporation  does  not  cause  undue  contraction  of  the 
skin  capillaries  since  outer-garments  are  worn  as  well  as  under- 
garments. 

The  point  to  be  observed  is — that,  owing  to  their  excellent 
absorption  of  waste  skin  products,  it  is  necessary  to  change  at  least 
twice  daily. 

{a)  Cotton. — This  is  the  down  surrounding  the  fruit  of  a Gossyp- 
ium—di  tropical  shrub  cultivated  (for  textile  use)  chiefly  in  the 
southern  part  of  the  United  States  of  America,  Brazil,  India,  and 
Egypt. 

It  is  manufactured  into  CALICO,  CRAPE,  SATEEN,  FLAN- 
NELETTE, DRILL.  The  two  former  are  suitable  for  under- 
wear. A material  called  “Japanese  crape”  being  the  most  suitable 
of  all  for  loose  shirting  to  be  worn  next  to  the  skin. 

[b)  Flax. — This  is  the  fibre  of  a plant  called  Liniim  usitatissimum 
or  “Linseed” — a small  annual,  about  2 feet  high,  with  pale  blue 
flowers.  It  grows  in  the  tropics,  sub-tropics,  and  temperate  climates : 
and  its  economic  use  is  of  great  antiquity. 

It  is  chiefly  manufactured  into  LINEN,  DIAPER  (=  d’  Ypres — 
a town  in  Flanders  celebrated  for  the  manufacture  of  the  finest 
table  linen),  SEWING-THREAD,  TOW,  CAMBRIC,  HOL- 
LAND, DRILL.  It  is  woven  in  much  the  same  way  as  cotton. 
It  is  extremely  absorbent  of  moisture,  though  less  so  than  cotton. 

A fine  cambric  is  a cool,  durable,  light,  and  efficient  material  for 
underclothing. 

(c)  Jute  is  a fibre  from  the  Corchorus  capsiilaris,  a plant  chiefly 
cultivated  in  Bengal.  It  is  somewhat  coarse,  and  is  used  both  for 
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I the  manufacture  of  native  clothing  and  for  the  adulteration  of  fabrics 
at  home. 

II.  Of  Animal  Origin  (leather,  .silk,  wool,  &c.).  — Speaking 
1 generally,  these  materials  are  of  much  less  value  than  vegetable 
fibre,  as  underwear  for  tropical  use. 

\\'ool  is  especially  valuable  in  cold  climates.  The  rough  imbri- 
I cated  scales  are  a valuable  stimulus  to  cutaneous  circulation. 

I Owing  to  scanty  perspiration  the  non-absorbent  qualities  of  the  wool 
I do  not  ])rove  a bar  to  Us  use.  The  minimum  of  cutaneous  e.xcretion 
I in  cold  climates  avoids  the  fouling  of  its  coarse  texture  which  occurs 
I invariably  in  the  tropics.  While  the  considerable  air  interstices 
I form  a buffer  for  retaining  warmth  and  excluding  cold. 

(a)  Leather,  or  the  tanned  skin  of  animals,  is  used  for  several 
clothing  purposes  : — Boots,  shoes,  belts,  gloves. 

For  boots  and  shoes,  leather  is  not  as  good  a material  as  is  canvas 
I for  tropical  use.  Canvas  allows  of  freer  ventilation  for  the  feet, 
’ which  is  a great  point  to  be  secured.  It  is,  moreover,  sufficiently 
[ comfortable,  yielding,  and  of  neat  appearance. 

{b)  hilk  is  the  fibre  j'roduced  by  the  Bomhyx  mori  or  silkworm 
i in  China,  Japan,  India,  Italy,  and  France. 

Either  alone  or  as  a mixture,  it  is  a common  element  in  clothing 
I materials.  Piece  silk,  velvet,  satin,  ribbon,  gloves,  stockings,  &c., 
1 being  amongst  the  number.  As  an  article  of  tropical  underwear 
isilk  is  superior  to  wool,  but  much  inferior  to  cotton  or  flax.  It 
absorbs  moisture  more  rapidly  than  wool,  but  much  less  rapidly 
t than  the  vegetable  fibres. 

It  is  very  expensive.  It  is  smooth  and  soft  and  has  not  the  same 
(deleterious  effect  as  wool  in  retarding  efficient  skin  action. 

It  is  an  ideal  underwear  for  the  sub-tropics  or  for  the  warmer 
■.seasons  of  temperate  climates,  but  inferior  to  cotton  for  the  tropics. 

(c)  I Fool. — A form  of  cutaneous  hair  in  animals.  For  purposes 
of  clothing  this  is  made  up  either  alone,  or  more  frequently  mixed 
(with  cotton. 

It  is  an  especially  bad  material  for  tropical  underwear,  and  this 
' for  many  reasons.  First,  the  fibres  have  imbricated  scales  which  arc- 
irritating  to  the  skin,  and  a frequent  .source  of  prickly  heat. 

It  does  not  ab.sorb  moisture  (piickly,  thus  hindering  the  normal 
output  of  perspiration.  Being  loosely  woven,  it  holds  much  air  in 
its  interstices,  and  thus  the  outside  atmosphere  can  with  difficulty 
[penetrate  it,  and  the  same  layer  of  warm  moist  air  remains  in 
contact  with  the  body — checking  the  projjer  action  of  the  skin  and 
i increasing  the  feeling  of  heat. 

Aote. — It  is  a great  mistake,  made  by  Jaeger  and  others,  to  imagine 
tth.at  wool  is  " porous  in  the  sense  of  allowing  a free  passage  of  air 
Uhrough  the  material.  It  is  for  the  very  reason  that  it  is  non-porous 
ithat  it  forms  such  a valuable  clothing  material  for  cold  climates;  the 
large  amount  of  contained  air  keeps  the  body  surface  warm,  and 
.prevents  both  skin  evaporation  and  the  entry  of  air  from  the  outside. 
IDiffusion  is  sufficiently  slow  to  be  neglected. 
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Lastly,  the  coarseness  of  its  surface  and  thickness  of  its  texture 
(compared  to  cotton)  favour  the  retention  of  the  skin  waste- 
products,  necessitating  just  as  frequent  and  much  more  careful 
washing  than  either  cotton  or  linen. 

In  Jaegers  garments  the  long  staple  wool  fibres  are  used  without 
any  admixture  of  cotton  ; and  undyed. 

In  the  form  of  a loose  shirt  it  is  suitable  for  a day’s  shoot,  but  the 
closely  fitting  under-garments  should  never  be  used  by  those  who 
value  their  health  or  comfort. 

External  Clothing’.  — We  have  already  seen  that  the  noxious 
element  in  sunlight  is  the  violet  and  ultra-violet  actinic  light,  and 
that  nature  has  made  the  native  skin  and  hair  into  a colour  screen 
opaque  to  these  rays. 

Habit  and  custom,  however,  have  more  or  less  ordained  through- 
out the  tropics  that  white  is  the  colour  to  be  worn.  This  is  usually 
in  the  form  of  white  drill,  and  is  unsuitable  for  many  reasons.  In 
the  first  place,  thin  white  material,  such  as  this,  is  almost  trans- 
parent to  the  actinic  rays  of  the  tropical  sun,  and  it  does  not 
therefore  serve  to  protect  us  from  this  dangerous  element.  Secondly, 
while  the  w'hite  surface  certainly  reflects  many  of  the  longer  red 
heat-rays,  yet  the  material  is  too  thin  a texture  to  totally  exclude 
them,  and,  consequently,  it  is  by  no  means  as  cool  as  we  could 
wish  when  actually  in  the  sun.  I'hirdly,  when  the  thin  material 
gets  wet  from  excessive  perspiration,  its  texture  is  such,  that  rapid 
evaporation  takes  place,  and  the  body  is  too  rapidly  chilled.  To 
obviate  this  some  form  of  woollen  undergarment  has  to  be  worn, 
and  prickly  heat,  deranged  skin  action,  &c. , supervene.  Fourthly, 
the  reflected  w'hite  light  is  excessively  annoying  (and  in  course  of 
time  injurious)  both  to  the  eyes  of  the  wearer  and  to  those  in  his 
neighbourhood.  The  amount  of  light  thus  distributed  is  perhaps 

hardly  realised.  Let  the  reader  but  sit  in  a darkened  tropical 

room  with  an  open  door  at  noon,  and  observe  the  extra  light 
which  momentarily  fills  the  room  as  a person  in  white  garments 
passes  by  in  the  bright  sunshine,  even  at  a distance  of  20  to 
25  yards.  In  the  tropics,  nature  clothes  the  w’orld  in  evergreen 
garments  and  man  in  black ; man,  thinking  himself  the  wiser 
judge,  decks  himself  in  white,  and  persists  in  white-washing  or 
white-painting  every  available  surface. 

Valuable  researches  have  been  made  by  Santbon  and  Baly  on 
this  question. 

Spectroscopic  investigations  on  native  skins  has  shown  that  the 
pigment  has  a strong  protective  effect  against  the  passage  of  the 
injurious  actinic  rays. 

With  the  object  of  obtaining  some  material  which  should  exclude 
the  actinic  rays,  and  reflect  the  heat  rays,  Sambon  endeavoured  to 
produce  an  ideal  thin  cloth  fabric  by  the  interweaving  of  various 
coloured  threads  which  should  give  a rvarp  surface  of  one  colour  iind 
a weft  of  another.  This  resulted,  after  many  trials,  in  the  pro- 
duction, by  a large  firm  of  manufacturers,  of  a material  named  as 
Solaro  fabric. 
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The  beautiful  while  reflection  was  overcome  by  the  use  of  a khaki 
' colour,  which  is  practically  as  efficacious  in  reflecting  the  long  rays 
. as  is  white,  and  the  material  was  found  by  Baly  to  be  as  impervious 
spectroscopically  to  the  aclinic  rays  as  is  the  native  skin  in  tropical 
I countries. 

The  method  of  manufacture  is  to  use  threads  of  yellow  and  blue, 

I each  twisted  separately  and  then  together,  for  the  warp,  and  red 
1 threads  for  the  weft,  bringing  the  weft  threads  to  the  back  in  the 
I proportion  of  three  to  one — thus  giving  the  front  a proportion  ol 
I three  yellow,  three  blue,  and  one  red,  which  secures  a perfect 
I khaki  effect  on  the  outer  surface  and  a red  colour  screen  on  the 
1 inner  surface. 

Such  material  is  ideal  for  lro[)ical  use. 

Thin  blue  serge  is  another  material  not  to  be  des])ised.  I'.uropean 
t tailors  have  yet  to  learn,  however,  how  to  produce  light-weight 
i garments  for  tropical  use. 

The  coat  should  preferably  be  double-breasted.  Such  a coat  the 
author  possesses,  weighing  only  14  ozs.,  and  trousers  of  the  same 
I material,  weighing  10  ozs.  Such  attire  is  (ptile  suitable  for  ordinary 
(daily  use  (other  than  during  active  exercise),  and  all  that  is  needed 
I to  complete  the  attire  is  a Jajwnese  crape  shirt  with  starched  cufls 
. and  turned-down  collar,  weight  7 ozs.;  a pair  of  socks,  weight  i oz. ; 
(canvas  shoes,  weight  12  ozs.;  and  a Manila  straw  wide-awake,  lined 
' with  red  silk,  weight  i oz.  Tie,  negligible. 

Total  weight  of  complete  outdoor  outfit,  44  ozs.  (or  less  than  3 lbs.) 

It  may  be  of  interest  to  note  that  a blue  serge  coat  made  by  an 
1 English  tailor,  as  the  lightest  pcrssible  material  and  make,  for  the 
tropics,  weighed  30  ozs. 

We  now  come  to  the  (juestion  of  headgeaP. 

The  following  essentials  of  a rational  he.adgeai  should  be 
■secured  : — 

{a)  The  lining  should  be  of  red  or  orange  silk,  preferably  one 
thickness  of  each,  to  cut  off  the  aclinic  rays. 

(h)  The  hat  should  be  of  light  weight,  not  more  than  5 ozs. 

(f)  The  brim  should  slope  downwards,  and  its  edge  should  project 
1 horizontally  to  a distance  of  at  least  4 inches  from  the  wearer’s  head 
l throughout  the  whole  circumference. 

(d)  There  should  be  some  means  of  ventilating  the  interior  either 
Iby  an  apical  ventilator,  or  by  o|)enings  between  the  head  band  and 
i the  hat. 

(f)  The  external  surface  should  be  a good  reflector  of  long  rays, 
or  else  the  material  should  be  non-dialhermanous,  since  the  internal 
l temperature  should  be  lower  by  at  least  25°  E.  than  tbe  mean  solar 
eradiation.* 

1 he  following  data  of  a few  ordinary  tropical  hats  will  show 
[(where  shortcomings  exist.  The  hats  themselves  are  depicted  in 
IFig.  3:— 

* Deduced  by  the  author  from  a scries  of  experiments  on  tlie  internal 
temperature  of  hats  exposed  to  tropical  noonday  sun. 
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Hat. 

Weight, 
ill  02s. 

Brim, 
in  inches. 

I.*  Khaki  service  solah  topi, t . 

Back,  . 4 
Front  and 
sides,  . 2 

2.*  Ordinary  type  of  civilian  topi 
(Ellwood’s  patent), 

10 

All  round,  3 

3.*  Bangkok  grass  topi,  . 

3 

All  round,  4J 

4.  Ordinary  Panama  hat. 

“ { 

All  round 
(if  turned 
down),  . 2.4 

5.  Manila-straw  wide-awake, 

1 

All  round,  3 

An  inspection  of  these  details  will  show  that  the  service  topi  has 
not  got  a sufficiently  protective  brim,  and  is,  moreover,  about  three 
times  too  heavy. 

In  fact,  it  is  almost  as  criminal  to  expect  a man  to  carry  about 
that  weight  as  to  make  him  wear  an  overcoat  under  the  skies  of 
brass. 

The  civilian  topi  depicted  is  double  the  proper  weight  and  should 
therefore  at  once  be  condemned,  although  otherwise  it  fulfils 
requirements. 

The  Bangkok  grass  topi,  when  properly  lined  and  made  up,  is  as 
near  perfection,  for  the  most  extreme  heat  of  the  tropics,  as  a hat 
could  be. 

The  last  two,  especially  the  most  excellent  Manila  straw,  are 
admirable  for  early  morning  or  late  afternoon  wear. 

Women’s  Clothing’  for  the  Tropics. — The  practitioner 
may  be  called  on  to  advise  in  this  matter. 

In  those  regions  of  the  tropics  in  which  there  are  distinct  cool  and 
hot  seasons,  some  modifications  will  be  necessarv'. 

In  the  hot  weather  the  best  material  for  underwear  is  fine,  soft 
cambric— changed  twice  or  thrice  daily— which  will  obviate  much 
prickly  heat.  It  is  best  worn  in  the  form  of  a chemise  and  drawers, 
since  thus  there  will  be  two  folds  over  the  abdomen  besides  the 
superimposed  garments.  In  the  cool  season,  combinations  of  thin 
soft  natural  wool  are  the  most  suitable  underwear.  The  stays  should 
be  of  open  cellular  material,  of  a coffee-colour,  whalebone  frame. 
Thin  cashmere  is  the  best  material  for  stockings. 

• Ventilated. 

+ Not  derived  from  sol,  sy/A— the  suu. 


[■J\> /m\-  aS. 


l-'i"'.  Types  of  Tropic;!!  Hca<li;c;ir. 

Cii'ilidit  t«f>i  Milihiiy  scn'hT  tofti 

(wciirlit,  loozs.  . wci.ulll.  i.l-i  ozs.  ■■ 

/l,ilty/d'/.-  yi  iiss  /,’/>/  Miuiilii-sh  nTi’  ■uuth  -nrrakr 

iwciglit,  3 oz>. iweijihl.  !.  oz.s 

■ I'hoti'  i'v  AutJior. 
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The  foot  is  normally  slightly  larger  in  hot  climates,  and  boots  or 
; shoes  should  never  be  too  tight. 

Petticoats  and  dresses  may  be  as  fashion  dictates. 

The  usual  desire  for  soft  white  hands  is  best  attained  by  the  use 
cof  the  thinnest  French  kid  gloves.  Cotton  and  silk  gloves  are 
t transparent  to  the  ultra-violet  rays  which  cause  sunburn.  Suede 
[gloves  are  too  hot. 

solah  topi  is  not  a necessity  for  women  if  a suitable  parasol  is 

lused. 

The  hats  worn  .should  always  be  of  a light  weight  and  lined  inside 
\wiih  red  silk. 

The  parasol  should  not  be  too  flim.sy.  A thick  red  or  orange 
[material  should  be  the  basis  ; and  it  could  be  covered  with  lace  and 
.lined  with  chiffon,  or  otherwise,  as  fancy  may  dictate  or  fashion 
demand. 
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HYGIENE  OF  THE  MOUTH. 


The  care  of  the  mouth,  always  a matter  of  importance,  owing  to  its 
share  in  the  maintenance  of  health,  becomes  even  more  so  in  the 
tropics  where  fermentative  changes  are  especially  prevalent,  and 
where  digestive  disorders  are  apt,  witli  the  smallest  encouragement, 
to  assume  grave  proportions. 

Salivary  calculus  (tartar)  is  perhaps  more  common  in  warmer  than 
in  colder  climates. 

Pyorrhoea  alveolaris  is  likewise  widespread,  and  its  preliminarj- 
stage — receding  gums — often  proves  e.xtremel)'  difficult  to  deal  with. 

A few  notes  on  these  subjects  and  on  dental  caries  will  not, 
therefore,  be  out  of  place. 

Salivary  Calculus. — Salivary  calculus,  or  tartar,  is  a cre- 
taceous substance  (composed  of  phosphate  of  lime,  with  epithelium, 
debris  of  food,  &c. ) which  has  a tendency  to  deposit  on  the  teeth, 
especially  at  the  back  of  the  lower  incisors  and  on  the  buccal  surface 
of  the  upper  molars.  When  rapidly  formed  it  is  comparatively  soft 
and  readily  broken,  but  when  more  slowly  deposited  it  is  very  hard 
and  difficult  to  remove. 

The  lime  salts  are  normally  present  in  saliva  in  a state  of  solution. 

Tartar  deposited  from  the  parotid  gland  is  usually  of  the  soft 
variety,  while  that  from  the  submaxillary  and  sublingual  glands 
is  hard. 

An  analysis  of  tartar  has  been  found  to  yield  : — 


Earthy  phosphates, 

79'o 

Salivary  mucus, 

T2'5 

Ptyalin, 

I '0 

.'\nimal  matter. 

7'5 

TOO'O 

Tartar  is  normally  white  or  pale  yellow  in  colour,  but  may  be 
stained  brown,  green,  or  black  from  decomposition  in  the  mouth,  or 
from  the  use  of  tobacco,  port  wine,  or  other  colouring  matter. 

Occasionally  tartar  is  found  deposited  in  narrow,  hard,  dark  rings, 
just  beneath  the  free  margin  of  the  gum  ; it  may  occur  on  any  teeth, 
but  is  most  commonly  found  encircling  the  necks  of  the  upper 
incisors. 
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A further  variety  is  found  as  hard  dark  granules,  often  extending 
a long  way  up  the  root  of  a tooth,  even  to  its  apex,  and  is  then 
t frequently  associated  with  so-called  Rigg’s  disease. 

Loose  teeth  are  frequently  encased  in  a complete  sheath  of  tartar, 
sand  in  some  cases  this  acts  as  a splint,  binding  the  teeth  firmly 
t together,  and  affording  them  considerable  support.  .Salivary  cal- 
cculus  is  also  found  to  deposit  on  artificial  plates  which  are  not  duly 
ccleansed. 

When  tartar  is  deposited  in  considerable  thickness,  it  assumes 
■ia  wedge  shape  with  the  base  towards  the  gum,  on  which  it  acts  as 
.lan  irritant,  causing  its  gradual  shrinkage  from  the  neck  of  the  tooth, 
tthe  alveolus  also  being  absorbed  before  the  advancing  irritation; 
tthe  root  of  a tooth  may  thus  be  laid  bare  almost  to  its  apex,  causing 
death  of  the  pulp  from  cutting  oft’  its  blood  supply.  If  the  tartar  is 
ccarefully  removed,  the  gum  beneath  will  be  seen  congested  and 
ccovered  with  an  abnormally  thin  layer  of  epithelium,  so  that 
bleeding  is  readily  produced. 

Tartar  is  deposited  in  large  masses  as  the  result  of  the  disuse  of 
L-certain  teeth,  as  where  — in  consequence  of  an  exposed  pulp — masti- 
■cation  is  carried  on  entirely  on  the  opposite  side,  or  when,  from  the 
Uoss  of  teeth,  the  remainder  h.ave  no  antagonists. 

Dr.  Milter,  writing  on  this  subject,  states  that  “Normal  saliva 
.'contains  calcium  phosphate  as  well  as  carbonate  ; these  are  held  in 
-.solution  in  the  blood  and  in  the  glands  by  carbonic  acid.  When 
tthe  saliva  enters  the  mouth  the  carbonic  acid  escapes,  and  the  lime 
.salts  are  precipitated.” 

Treatment  consists  in  the  thorough  removal  of  the  salivary  deposit 
by  means  of  scalers,  care  being  taken  to  injure  the  gum  as  little  as 
■.'possible.  To  prevent  impeding  by  occurrence  of  hmmorrhage,  the 
'.treatment  should  be  carried  on  from  before  backwards. 

After  all  traces  of  tartar  have  been  removed  the  teeth  should  be 
t'thoroughly  polished  with  fine  powder,  .so  as  to  leave  no  spot  as 
a nucleus  on  which  the  deposit  may  recommence  ; and  the  patient 
■should  be  directed  to  be  most  assiduous  in  the  use  of  his  tooth  brush, 
r.night  and  morning,  and  to  use  it  up  and  down,  and  not  across  the 
:teeth,  as  it  is  generally  employed.  A tooth  brush  known  as  the 

Prophylactic”  is  well  suited  for  reaching  the  dental  interspaces. 

If  the  gums  are  very  congested,  it  is  useful  to  rub  powdered 
tannin  or  some  other  astringent  on  them. 

Pyorrhoea,  alveolaris. — Pyorrhcca  alveolaris,  false  scurvy,  or 
Figgs’  disease  is  a condition  in  which  the  gum  in  the  neighbourhood 
of  one  or  more  teeth  is  chronically  inflamed,  deeply  conge.sted,  and 
■'readily  bleeds  ; is  rather  tender  to  the  touch,  and  has  a slight,  thick 
.creamy  discharge  exuding  from  the  alveolar  socket,  which  may  be 
'recognised  by  gentle  upward  pressure  of  the  finger  on  the  gums. 

Pockets  form  around  the  exposed  necks  of  the  teeth,  in  which 
ood,  tkc.,  collects  and  decomposes.  The  condition  has  a tendency 
o spread,  and  may  involve  much  of  the  dental  arch. 

Nodules  of  hard  tartar  form  within  the  margin  of  the  gum  ; as 
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the  disease  advances  the  gum  is  peeled  off  and  the  alveolus  is 
absorbed,  so  that  the  tooth  becomes  loose,  and  eventually  falls  out. 

The  absorption  of  the  alveolus  takes  place  in  a characteristic 
manner,  a saucer-shaped  hollow  being  formed  around  the  affected 
tooth,  while,  at  the  same  lime,  a fresh  deposit  of  bone  takes  place 
on  the  outer  or  inner  edge  of  the  alveolus,  causing  a ridge  which 
may  be  readily  felt  by  the  finger. 

Etiolog)'. — Various,  but  not  wholly  satisfactory,  causes  have  been 
assigned  for  the  disease. 

Riggs  considers  it  to  be  a bony  caries.  This,  however,  is  contra- 
indicated by  the  disappearance  of  the  disease  after  removal  of  the 
affected  teeth. 

Others  consider  the  condition  as  an  outcome  of  the  tartar  deposit. 
This  is  negatived  by  the  fact  that  ^ to  | inch  of  clean,  smooth  tooth 
is  generally  present  between  the  tartar  and  the  bone. 

Some  consider  it  to  be  a constitutional  disease  of  middle  or  later 
life,  but  it  is  found  to  affect  the  mouths  of  people  otherwise  in  good 
health. 

A bacterial  origin  is  probably  nearer  the  truth.  Goadby  makes 
the  following  remarks  : — 

“ So  far  my  own  experiments  are  very  much  in  a line  with  those 
of  Miller.  I have  isolated  a large  number  of  different  bacteria, 
some  of  them  pathogenic  for  animals,  but  so  far  no  organism 
appears  with  sufficient  frequency  to  associate  it  especially  with  the 
disease.  The  results  of  some  inoculation  experiments,  however, 
throw  some  additional  light  upon  the  subject.  Guinea-pigs  suc- 
cumbed when  inoculated  with  the  filtrate  of  old  froth  cultivations, 
made  from  the  mouth  direct,  containing  various  fine  bacilli  (o‘5  m in 
width,  exhibiting  irregularly  banded  marking,  and  attaining  thread- 
like dimensions  of  some  length),  and,  moreover,  giving  off  a con- 
siderable fecal  smell.  No  organisms  were  found  in  the  tissues 
post-mortem,  and  it  seems  reasonable  to  suppose,  therefore,  that 
the  animal  died  from  a toxcemia.  Such  a circumstance  appears  to 
point  to  a toxic  element  in  pyorrhoea,  and  we  may  call  to  mind  the 
curious  shining  atrophic  appearance  of  the  gums  in  cases  of  long 
standing.  What  appears,  therefore,  to  be  a reasonable  supposition 
is  that  the  peculiar  bacteria  concerned  in  the  process  produce  some 
sort  of  toxine,  which  so  alters  the  vitality  of  the  tissues  surrounding 
the  teeth  that  any  and  every  mouth  organism  may  assist  in  the 
continuation  of  the  process.” 

'Treatment. — The  treatment  can  scarcely  be  considered  satisfac- 
tory, for  relapses  are  common,  though  the  disease  may  be  brought 
into  abeyance. 

Every  trace  of  tartar  should  be  removed  from  the  gum  pockets, 
and  sulphate  of  copper  packed  in  them  every  day  for  ten  days,  the 
freshly-deposited  tartar  being  on  each  occasion  removed  before  re- 
applying the  drug. 

This  CuSOj  is  a strong  astringent,  and,  next  to  the  salts  of 
mercury,  is  one  of  the  best  germicides.  Its  disadvantages  are 
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that  it  dissolves  but  slowly,  thus  keeping  up  the  exceedingly 
disagreeable  taste,  and  causing  many  patients  to  fight  shy  of  the 
treatment. 

A compound  of  acid  carbol  25  parts,  with  camphor  75  parts,  may 
oe  used  with  advantage,  especially  in  the  later  stages,  the  carbolic 
■icid  acting  as  a disinfectant,  and  the  camphor  serving  to  dry  up  the 
^ums. 

Riggs,  in  addition  to  removal  of  tartar,  advocates  chipping  away 
of  the  alveolar  edge,  a procedure  which  is  scarcely  warranted  if  the 
condition  is  other  than  a primary  osseous  caries. 

Of  internal  remedies,  calcium  iodide,  gr.  iij  b.d.s.,  might  with 
advantage  be  tried  in  all  cases. 

If  the  disease  is  complicated  by  syphilitic  ulceration  of  the  gums, 
hey  should  be  .scraped,  and  iodide  of  pota.ssium  administered. 

Dontal  Caries. — Dental  caries,  or  decay  of  teeth,  signifies  tlie 
ilisintegration  of  enamel,  dentine,  and  cementum,  and  is  brought 
Lbout  by  the  action  of  various  organic  acids  (mainly  lactic)  produced 
rrom  the  carbohydrate  constituents  of  a normal  diet,  by  the  vital 
cctivity  of  bacteria. 

Digestive  ferments  are  sub.sequently  produced  by  these  organisms, 
nnd  result  in  the  dissolution  of  the  decr.lcified  matrix  of  the  cementum 
-nd  dentine. 

Miller  has  demonstrated  that  artificial  caries  can  be  reproduced  in 
uubes  of  dentine  exposed  in  carbohydrate  solutions  to  the  action 
i:f  micro-organisms  of  the  acid-producing  class. 

Caries  of  enamel  cannot  be  reproduced  artificially  with  the  same 
lase,  as  uniform  denudation  of  the  enamel  generally  takes  place  ; 
,:ince,  therefore,  natural  caries  takes  place  at  one  point  rather  than 
'ver  the  whole  tooth,  the  initiation  of  the  process  is  a matter  of 
ome  interest. 

Many  theories  have  been  advanced  to  explain  the  commence- 
lent  of  enamel  destruction — e.g.,  ill-developetl  conditions  of  the 
; namel  structure,  deficiency  of  lime  salts  (associated  with  the  con- 
ation of  water  supply),  common  constituents  of  a diet,  &c. — but 
one  of  these  can  be  looked  on  as  anything  but  pre-disposing  causes. 

The  researches  of  Miller  and  Leon  IVilliams  have  demonstrated 
■ film-like  layer  of  bacteria  covering  the  enamel  in  sheltered  posi- 
ons.  The  acids  produced  by  the  liacteria  eat  out  hollow  spaces 
etween  the  enamel  ]3risms,  and  the  bacteria  extend  into  these 
oaces.  spreading  from  thence  inwards  into  the  dentine. 

The  acid  produced  bj’  the  bacteria  would  very  soon  have  the 
Tect  of  inhiljiting  their  growth,  were  it  not  that  it  is  soon  tieutral- 
ed  by  the  lime  salts  of  the  enamel. 

In  the  same  way  any  small  (ptantities  of  acid  frequently  applied 
) the  teeth  will  produce  surface  irregularities  by  solution  of  the 
terprismatic  enamel  substance,  or  of  the  axial  prismatic  portions, 
■ssisting  in  the  adherence  of"  organisms  and  forming  foci  for 
^tension. 

As  an  apparent  contraversion  of  this  principle,  it  may  be  argued 
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that  those  who  habitually  consume  strongly  acid  fruit  diet  (such  aj 
the  Sicilians)  are  particularly  free  from  dental  caries;  in  reality, 
however,  this  fact  is  not  incompatible  with  the  acid  theory,  foi 
it  is  conceivable  that  the  strong  acid  will  inhibit  the  growth  of  the 
acid  producing  organisms,  and,  while  it  may  dissolve  the  outei 
layers  of  enamel,  secondary  dentine  will  occlude  the  pulp  chambei 
before  that  cavity  is  threatened. 


Chief  Predisposing  Causes. 

{a)  Structural  Defects. — Due  to  imperfect  chemical  constitution 
and  congenital  surface  irregularities. 

(b)  Crowding  and  Irregular  Situation. 

(c)  Pregnancy. 

(d)  Inherited  Tendency. 

(e)  Certain  General  Diseases  (such  as  gout  and  rheumatism). 
{/)  Carbohydrate  Diet. 

ig)  Acid  iooth-poivders. 


Classifleation  of  Etiological  Theories. 

{a)  Inflammatory. — There  are  no  blood-vessels  in  human  dentim 
or  enamel,  and  therefore  inflammatory  changes  in  them  an 
impossible. 

Gunshot  wounds  in  tusks  of  elephants  show  no  trace  of  inflam 
mation  in  the  damaged  ivory,  though  the  neighbouring  pulp  ma; 
be  actually  inflamed  with  abscess  formation. 

The  incisors  of  rodents  are  liable  to  fracture,  and  several  case 
of  re-union  are  recorded,  but  no  sign  of  inflamed  dentine  has  eve 
been  detected  in  them. 

The  same  may  be  said  with  respect  to  reported  cases  of  fracture< 
and  re-united  human  teeth,  which  have  shown  no  microscopica 
signs  of  inflammation. 

Caries  is  able  to  continue  in  dead  teeth  as  well  as  in  living,  anc 
the  process  appears  identical  in  human,  or  ivory,  teeth,  worn  oi 
plates  as  artificial  substitutes.  , 

This  theory  has  been  chiefly  supported  in  recent  years  b}'  Abbott 
Heitzmann,  and  Boedecker,  whose  investigations  appear  to  hav( 
received  no  support  from  other  observers. 

{b)  Chemical  Theory. — The  stock  arguments  in  favour  of  thi; 
theory  are : — 

1.  Caries  always  starts  from  the  surface. 

2.  The  cavity  gives  an  acid  reaction. 

3.  Dilute  acids  dissolve  enamel  and  dentine. 

4.  Saliva  is  generally  slightly  acid. 

5.  Artificial  teeth,  either  natural  or  of  ivory,  are  liable  to  decay 
and  present  the  usual  appearances  of  caries,  such  as  the  transparen 
zone,  tobacco  pipe  stem,  beading  of  the  dentinal  tubes,  &c. 
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The  argument  against  the  theory  is,  that  acids  alone  can  never 
^.eproduce,  artifically,  all  these  appearances.  Magitot  has  produced 
'.avities  resembling  those  of  caries  in  both  enamel  and  dentine,  by 
hhe  action  of  sugar  and  acids ; but  a solution  of  the  enamel  alone 
icccurred  when  steps  were  taken  to  prevent  fermentation  by  the 
uiddition  of  antiseptics. 

(r)  Eledrical  Theory. — Bridgman  advanced  this  theory,  attribut- 
r.ng  the  phenomena  of  caries  to  the  action  of  electric  currents 

It-ecomposing  the  buccal  juices.  This  is  now  only  of  historical 
iiterest. 

(o')  Parasitic  Theory. — Caries  is  certainly  not  a specific  disease 
cue  to  one  specific  organism,  though  some  writers  have  attributed 
.le  condition  to  Protococcus  deuta/is,  which  has  been  credited  with 
le  power  of  liquefying  dentine  and  enamel.  Leber  Kottenstein 
■pgard  the  earlier  stages  as  chemical,  and  the  later  as  due  to  the 
■ction  of  I.eptothri.c  huccalis  penetrating  the  dentinal  tubes. 

Miller  and  Undenvood  consider  that  two  factors  are  present — the 
:ction  of  acids  and  germs. 

Foodstuff  Chemistry. — Fermentation  is  of  such  importance 
1 caries  that  fermentative  changes  may  be  briefly  mentioned. 
Foodstuffs  consist  of — 

Brotcids, 

Carbohydrates,  and 
Fats. 

The  carbohydrate  element  is  of  the  most  importance  in  caries. 

The  carbohydrates  can  lie  divided  into  three  main  groups  : — 

I.  Mono.saccharides. 

2.  Disaccharides. 

3.  Polysaccharides. 

I.  Monosaccharides,  CeUioO,; — 

Comprising  de.xtrose,  levulo.se,  and  glucose. 

They  are — 

(a)  Fouml  in  nature  in  fruits,  seeds,  roots,  and  honey. 

[l>)  Directly  fermentable  by  yeast  into  alcohol  and  carlronic 
acid  — 

CaMioOo  + yeast  = 2C2II5OII  + CO3. 

Dextro.se.  Alcohol. 

(r)  Directly  converted  by  bacteria  into  lactic  acid — 

2CH:,CII0HC00I1. 

Dextrose.  L.sctic  acid. 

-’2.  Disaccharides,  C12II22O11  — 

Comprising  cane  sugar  (sucrose),  milk  sugar  (lactose),  and 
malt  sugar  (maltose). 


36 


TROPICAL  MEDICINE. 


They  are — 

(a)  Found  in  nature  in  sugar  cane,  milk,  fruit,  &c. 

(^)  Not  directly  fermentable  by  yeast. 

(f)  Inverted  by  a special  ferment  into  dextrose  and  levulose, 
which  are  then  fermentable  by  yeast. 

{d)  Inverted  or  fermented  by  certain  mouth  organisms,  but  u 
a slow  process — 

C12H22O11  + H^O  = CgHi20e  + CgHi20g. 

Cane  sugar.  Dextrose.  Levulose. 

C12H22O11  + H2O  = 4CH3CHOHC00H. 

Cane  sugar.  Lactic  acid. 

3.  Polysaccharides,  (CgHigOg),, — 

Comprising  starches,  cellulose,  and  the  gums. 

They  are — 

{a)  Not  directly  fermentable  by  yeast. 

{b)  Fermentable  by  mouth  and  intestinal  bacteria. 

(c)  Inverted  to  maltose  by  saliva  ptyalin  and  by  certaii 
mouth  bacteria — 


2CgHiQ05  + H2O  = C12H22O11. 

Starch.  Maltose. 

With  subsequent  fermentation  to  lactic  acid — 

C12H22O11  + H2O  = 4CII3CHOHCOOH. 

Maltose.  Lactic  acid. 

And  conversion  of  some  of  the  lactic  acid  to  butyric  aci( 
by  the  action  of  anaerobic  bacteria — 

2C3Hg03  = C4Hg02  + 2CO2  "f  2H2. 

Lactic  acid.  Butyric  acid. 

Of  the  non-carbohydrate  foodstuffs  we  have  : — 

Proteids. — These  undergo  fermentation  by  the  action  ofbacteri 
with  the  production  of  alkaloids  and  other  nitrogenous  substances. 

Traces  of  propionic  and  other  organic  acids  may  be  formed,  bu 
these  have  apparently  but  little  importance  in  dental  caries. 

Fats. — The  fermentation  of  fats  in  the  mouth  is  exceeding  1 
small,  resulting  in  the  formation  of  fatty  acids,  and  probably  playin 
little  or  no  part  in  dental  caries. 

Notwithstanding  the  profound  modification  that  environment  an 
foodstuffs  may  have  upon  the  flora  of  the  mouth,  the  organism 
present  in  caries  are  fairly  constant,  and  are  thus  classified  b 
Goadby  : — 


HYGIENE  OF  THE  MOUTH. 


37 


Bacteria  of  Dental  Caries. 
I.  Acid-forming  Bacteria. 


Streptococcus  brrois 
Bacillus  nccrodentalis 
Staphylococcus  albus 

Streptococcus  brervis 
Sarcina  lutea 
Sarciua  aurantiaca 
Sarcina  alba  (Eisenberg) 
Staphylococcus  albus 
Staphylococcus  aureus 


1 Deep  layers  of  carious 
j dentine. 


Superficial  layers  of 
I carious  dentine. 


2.  Bacteria  liquefying  decalcified  Dentine. 
None  isolated  so  far.  Deep  layers  of  carious  dentine. 


Bacillus  mesenicricus  ruber 
B.  mesente>-icus  vulgatus 
B.  mescntericus fuscus 
B.  fut-'us 

B.  gingivee  pyogenes 
B.  liquifaciens  Jluorescens  motilis 
B.  subtilis 
Proteus  zenkeri 
Bacillus  plexiformis 


\ 


Superficial  layers  of 
carious  dentine. 


From  the  foregoing  review  of  these  mouth  conditions  which  are 
f such  frequent  occurrence  in  the  tropics,  it  will  be  gathered  that 
cid  formation,  and  other  action  by  the  bacteria  of  the  mouth,  is 
e.sponsihle  for  much  of  the  mi.schief. 

Especial  care  should,  therefore,  be  taken  by  all  dwellers  in  the 
topics  to  see  that  the  teeth  are  efficiently  cleaned,  and  this  by 
aeans  of  some  substances  which  are  both  antiseptic  and,  at  the  same 
me,  alkaline  in  reaction. 

The  following  prescriptions,  recommended  by  Goadby,  will  be 
jund  most  excellent : — 


R. — Pulv.  cret.  precip. , . 

Pulv.  sap.  dur., 

Pulv.  iridis.,  .... 

.Sod.  carl).,  .... 

Lysol,  ..... 
lixtr.  heliotrop.  alb., 

M. 

Sig. — The  tooth  powder. 
R. — Lysol,  ...... 

l-iss.  piment.,  . ...  . 

.Sp.  vini  rect.,  . ...  . 

rosrc  ad  ....  . 


oij. 

5iv. 

3iij- 

3i- 

n\x. 

3ss. 


n\V. 


I'lX. 

3ij- 

S'- 


M. 


CHAPTER  V. 

PREGNANCY  AND  INFANT  - FEEDING 
IN  THE  TROPICS. 

PREaNANCY. 

So  many  wives  leave  the  old  country  to  follow  the  fortunes  of  their 
husbands  in  distant  countries  and  colonies,  and  our  tropical  Empire 
contains  so  many  millions  of  female,  native  fellow-subjects,  that 
a chapter  on  the  tropical  aspects  of  child-bearing,  although  an 
innovation  in  a work  of  this  sort,  should  nevertheless  be  acceptable 
to  those  whose  jsublic  or  private  medical  work  will  call,  or  has 
called,  them  far  afield. 

It  may  often  fall  to  the  lot  of  such  practitioner  to  find  that  his 
work  lies  far  from  the  beaten  track,  and  that  perhaps  his  nearest 
confrere  is  many  miles  distant. 

Sir  W.  Sinclair  has  well  said  that  “a  young  practitioner  has 
learnt  a lot  of  surgery  that  he  will  never  practise,  and  will  practise 
a lot  of  midwifery  that  he  has  never  learnt.  ’ This  aphorism 
is  one  which  should  form  food  for  thought  to  the  non-stay-at-home 
student,  to  whom  a thorough  working  knowledge  of  routine  mid- 
wifery and  its  eventualities,  such  as  placenta  prKvia,  transverse 
presentations,  eclampsia,  &c.,  may  mean  his  success  as  a private 
practitioner,  or  perhaps  may  obviate  many  bitter  reflections  at  the 
grave-side  of  his  dearest  friend’s  wife. 

It  is  not,  however,  intended  herein  to  discuss  the  normal 
phenomena  of  the  pregnant  state  nor  the  mechanism  of  labour,  but 
rather  to  briefly  review  certain  influencing  factors  which  justify  the 
presence  of  these  pages  in  a Manual  of  Tropical  Medicine. 

1.  Effects  of  enviroument  and  race. 

2.  Effects  of  heat. 

3.  Effects  of  tropical  diseases. 

Having  touched  on  these,  the  last  part  of  the  chapter  will  be 
devoted  to  Infantfeedin^s:. 

1.  Effects  of  Environment  and  Race.— The  European 
woman  who  forsakes  home  and  all  that  gives  that  name  its  attractive- 
ness to  follow  a husband  to  the  outposts  of  the  Empire  finds  herself 
launched  into  a new  world  ab.solu'tely  beyond  her  ken.  She  is 
perhaps  young  and  inexperienced.  She  is  cast  amongst  strangers 
thou-sands  of  miles  from  all  that  is  dear  to  her,  perchance  even 
beyond  the  confines  of  civilisation. 

Apart  from  the  differences  of  temperature  almost  every  surround- 
ing of  life  is  new.  The  usually  carpetless  and  scantily  furnished 
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1. louses  with  their  many  doors  and  windows,  generally  open  all  the 
ivear  round  ; the  gloom  of  the  jungle  hinting  of  unknown  mystery, 
or  the  dark-skinned  inscrutable  faces  in  their  vivid  setting ; the 
.■silent,  stealthy,  impassive  native  servants ; unknown  fruits  and 
novel  cooking  ; the  unaccustomed  reciuirements  of  clothing — these 
anil  many  other  details  must  in  themselves  have  a tremendous 
influence  on  her  mental  organisation,  and  when  to  this  feeling  of 
nostalgia  is  added  the  natural  apprehension  felt  by  most  women 
i'vho  are  about  to  reproduce  their  species,  the  reaction  may  be 
infavourable,  and  may  lead  to  a dangerous  morbidness  of  mind. 

Her  native  sister,  on  the  other  hand — born  and  bred  on  the 
■ pot — is  free  from  the  evil  influences  of  this  “ mental  environment.” 
'3he  has  her  friends  around  her.  She  is  calm,  ])hlegmatic,  and 
mapprehensive,  for  which  she  has  to  thank  that  traditional  fatalism 
'vith  which  the  receding  centuries  have  dowered  her. 

But  her  environment,  if  jiurely  ])hysical,  is  yet  nu>re  deadly — an 
■environment  of  ignorance  and  filth.  She  is  entirely  in  the  hands 
)fif  the  village  midwife,  or  “handy  woman,”  a prejudiced,  ignorant, 
rnd  dirty  person.  'I'he  yearly  loss  of  infant  life  throughout  the 
iCmpire  must  be  appalling,  and  the  day  will  surely  .soon  come  w hen 
•.egislation  will  be  enactecl  to  deal  with  this  matter. 

In  all  Colonies  there  is  increasing  concern  for  the  welfare  of  our 
;-,ative  fellow-subjects  ; efforts  are  being  made  to  stamp  out  malaria 
nd  yellow  fever.  Sleeping  sickness  and  beri-beri  are  claiming 
; .inch  attention,  yet  nothing  is  being  done  by  Governments  to  stop 
he  ravages  of  puerperal  fever,  trismus  neonatorun.  entero-colitis, 
.ec. , the  causes  and  prevention  of  wliich  are  within  our  ken. 

The  di.ssemination  of  the  knowledge  of  such  preventive  measures 
'imongst  natives,  by  means  of  trained  native  mid  wives,  should  not 
■e  an  insuperable  task  ; and  such  work  could  be  supervi.sed  by  the 
.'olonial  Authorities. 

The  mortality  arul  morbidity  from  puerperal  sepsis  and  the 
ifantile  death  rate  amongst  native  communities  are  enormous,  and 
ny  money  spent  on  education  on  these  lines  would  result  in  a 
irge  economic  gain  to  the  community.  .Medical  advisers  to 
iolonial  -Administrations  would  therefore  do  well  not  to  overlook 
le  needs  of  those  who  play  an  unseen,  but  active  part  in  the 
aaintenance  of  our  Empire. 

With  regard  to  the  actual  labour,  it  has  often  been  stated  that  the 
hild  of  civilisation  has  a bigger  brain  and  a bigger  head  than 
re  native  child,  and  hence  a more  difficult  labour  for  the  white 
roman.  This  is  not  necessarily  true.  .As  a matter  of  fact  the 
verage  weight  of  a native  child  is  very  nearly  i lb.  less  than  that 
f the  European,  but  then  the  native  pelvis  is  proportionally  smaller 

Iian  the  European. 

If.  on  the  whole,  there  is  less  dilficultv  in  native  labour,  the 
eason  rather  lies  in  the  poor  feeding  on  the  part  of  the  mother,  and 
onseqtient  malnutrition  of  the  infant. 

That  the  native  woman  suffers  less  during  confinement,  and  has 
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fewer  pathological  complications  during  the  puerperium  than  has 
the  white  woman,  is  not  in  accordance  with  the  majority  of  tropical 
experience. 

Finally,  to  summarise  the  foregoing  remarks,  we  see  that,  for  the 
native  woman,  under  her  native  skies,  want  and  poverty  may  play 
havoc  with  the  nutrition  of  the  child  that  is  to  be,  but  there  is  no 
adverse  mental  environment  during  the  pregnant  state  ; and  that 
there  is  too  often  a physical  environment  of  ignorance  and  sepsis 
during  labour  which  demands  the  attention  of  public  opinion. 

On  the  other  hand,  for  the  European  woman,  more  highly  strung 
than  her  native  sister,  and  situated  under  alien  stars,  the  nine  months 
is  a period  of  mental  strain  which  needs  all  the  watchfulness  and 
loving  care  of  husband  and  familiar  friends. 

If  situated  far  from  the  beaten  track,  with  no  neighbours  of  her 
own  race  and  sex,  and  with  a husband  perhaps  absent  for  most  ol 
each  day,  it  is  highly  advisable  at  such  a time  that  she  should  have 
the  companionship  of  a sister  or  relation. 

II.— Effects  of  Heat.  — The  European,  coming  from  a tem- 
perate climate  with  a considerable  annual  variation  and  a low  mean 
temperature,  proceeding  to  the  tropics  where  he  finds  a minimum 
variation  and  a mean  temperature  of  perhaps  20°  F.  higher,  is  placed 
at  a great  disadvantage  as  compared  to  the  native  or  acclimatised 
resident. 

An  immense  strain  is  immediately  put  on  the  thermotaxic 
mechanism. 

That  section  which  regulates  the  loss  of  heat  is  continuously  and 
energetically  excited  ; while  the  heat  producing  section  is  more  or 
less  dormant  and  its  considerable  resources  are  a potential  source  of 
danger. 

The  frequent  pyrexia  which  results  from  the  condition  of  irritable 
weakness  has  been  more  or  less  fully  dealt  with  in  Chapter  xviii. 
when  discussing  the  subject  of  diathermasia. 

But  other  phenomena  result  besides  the  liability  to  pyrexia. 

There  is  a continuous  expenditure  of  nerve  energy  in  part  by 
stimulating  the  processes  for  loss  of  heat,  such  as  diaphoresis,  &c., 
and  in  part  by  the  constant  inhibition  of  normal  heat-production. 

The  result  of  this  expenditure  of  nerve  energy  is  to  lower  the 
nervous  tension — a condition  usually  accompanied  by  lassitude  and 
depression  of  spirits.  To  the  pregnant  female  this  is  exceptionally 
unfortunate,  for,  even  if  not  enceinte,  her  nervous  system  is  much 
less  able  to  ignore  an  unfavourable  environment  than  is  that  of  the 
male. 

In  women  the  nerve  tension  is  normally  lower  than  in  men,  and, 
consequently,  any  waste  of  nerve  energy,  though  absolutely  smaller 
in  the  less  active  female,  is  relatively  much  greater  as  she  has  the 
smaller  initial  capital. 

The  most  obvious  of  the  many  effects  of  a hot  climate  during 
pregnancy  are  : — 

(rt)  Lassitude  and  Depression  of  Spirits.— as  we  have  seen 
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.above,  is  due  lo  the  lowered  nervous  tension  consequent  on  the 
-strain  placed  on  the  thermotaxic  mechanism  by  the  unusual  thermal 
(environment. 

(li)  Pliosphaluria. — Fozvlie  has  found  the  condition  in  every  preg- 
nnant  woman  under  his  care  in  Singapore  during  the  last  thirteen 
ryears. 

This  presence  of  phosphates  in  the  urine  of  pregnant  women  is  so 
rrare  at  home  that  we  can  almost  certainly  look  upon  it  as  an  effect 
■ of  heat. 

The  lowered  nervous  tension,  with  an  enfeebled  system,  leads  to 
.11  perverted  metabolism  with  an  excessive  excretion  of  phosphates. 

((■)  Frequent  occurrence  of  Pyre.xia  after  Child-birth. — The  cx- 
fpenditure  of  nerve  energy  by  heat  production,  lie.,  during  labour  is 
l immense.  At  least  four-fifths  of  the  total  energy  expended  during 
;hhe  long  continued  muscular  efTort  of  parturition  appears  as  heat, 
■and  it  is  easy  to  conceive  that  the  thermotaxic  mechanism  may 
■often  be  unable  to  meet  the  emergency  and  jiyrexia  will  result. 

There  are  other  conseiiuences  perhaps  remotely  connected  with 
atmospheric  heat  and  physical  debility. 

One  of  such  is  atonicity  of  the  uterus,  exhibited  chiefly  after  labour 
ini  the  form  of  retarded  involution. 

The  treatment  of  all  these  effects  is  absolute  rest.  Herein  we  may 
■.earn  much  wisdom  from  the  Oriental.  His  lethargy  and  love  of 
t-epo.se,  attributed  by  the  lecturer  to  original  sin,  is  in  reality  the 
wesson  taught  by  the  centuries  that  muscular  exertion  entails  the 
tiece.ssity  of  getting  rid  of  a superfluous  production  of  heat. 

Ca.ses  of  phosphaturia  are  best  treated  by  acid,  phosph.  dil. 


11. — Ac.  phosph.  dil., 

.Sp.  chlorof. , 

Ac|.  cinnam,  ad  . 

M.—Y.  Mist.  t.  d.  s. 


m XX. 

mx. 

Si- 


III.  Effects  of  Tropical  Diseases.— Tropical  dfseases  in- 
■irred  during  the  course  of  pregnancy  may,  or  may  not,  have  an 
"Tect  on  the  mother. 

The  following  table  will  give  at  a glance  the  conditions  usually 
iiund  to  occur  in  practice  : — 

Cholera, 

Plague, 

Yelloti,’  Fever,  if  contracted  during  pregnancy,  almost  invariably 
lead  to  abortion  ; and,  unless  the  attack  is  of  the  very 
mildest  descrijition,  the  maternal  prognosis  is  almost  hope- 
le.ss. 

.Malaria. — If  this  disease  is  contracted  during  or  after  the  sixth 
month  of  pregnancy,  miscarriage  is  probable  if  the  case  be 
one  of  the  malignant  variety.  The  parasite  may  be  trans- 
mitted to  the  infant  by  the  maternal  blood. 
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Leprosy. — Sterility  and  impotence,  as  a rule,  are  items  in  the 
course  of  the  disease.  If  conception  occur  the  child  gener- 
ally will  abort  at  about  the  third  or  fourth  month. 

Beri-beri. — Abortions  are  infrequent,  but  pregnancy  and  par- 
turition may  predispose  to  the  disease. 

Amenorrhoea  may  result  from  many  tropical  disorders. 


The  Rearing"  of  Infants, 

Feeding". — During  early  childhood  the  European  is  not  at  the 
same  disadvantage  with  regard  to  the  heat  as  are  the  parents. 

The  thermotaxic  mechanism  is  one  of  the  latest  of  the  automatic 
nervous  mechanisms  to  be  evolved.  Consequently  European  and 
native  children  are  much  on  a par  for  the  first  few  years  of  their  life, 
and  it  is  not  until  the  child’s  progressive  development  approximates 
it  to  the  adult  type  that  it  becomes  at  a disadvantage  as  compared 
with  the  native  child.  When  this  happens  a portion  of  the  nerve 
energy  which  ought  to  be  devoted  to  evolution  and  growth  is  wasted 
at  a time  when  there  is  a minimum  of  reserve  to  fall  back  on. 

This  fact  will  explain  the  loss  of  health  of  most  European 
children  in  most  parts  of  the  tropics  after  their  fourth  or  fifth  year. 

But,  while  no  worse  off  than  the  small  dusky  cousin  in  this 
respect,  there  is  another  problem  to  be  faced,  and  that  is  the  problem 
of  infant-feeding. 

A difficult  problem  anywhere,  it  is  trebly  difficult  in  the  tropics. 
In  so  far  as  European  babies  are  concerned  the  great  difficulty  lies 
in  the  fact  that  so  few  mothers  are  able  to  nurse  their  own  children. 
The  reason  for  this  well-known  circumstance  is  somewhat  obscure  ; 
very  possibly  it  may  be  a heat  effect  Well-developed  women,  with 
large  breasts  and  normal  milk  secretion,  prove  able  to  suckle  their 
infant  for  a few  days  only.  The  baby  should  be  given  mother’s  milk 
as  long  as  possible.  As  it  diminishes  it  should  be  supplemented  by 
a bottle,  and,  when  the  secretion  has  stopped,  a bottle  with  prepared 
cow’s  milk  alone  should  be  recommended. 

The  usual  lines  of  artificial  feeding  are  : — 

{a)  Fresh  animal  milk  adopted  for  infants’  use — 

Cow’s. 

Goat’s. 

Buffalo’s. 

(/;)  Tinned  fresh  milk. 

(r)  Tinned  condensed  milk. 

{(i)  Patent  foods. 

As  decomposition,  due  to  the  growth  of  bacterial  life,  is  very 
rapid  in  the  tropics,  cleanliness  of  bottles,  teats,  or  tubes  used  in 
infant  - feeding  is  of  the  highest  importance,  and  should  not  be 
entrusted  to  the  native  nurse. 

With  regard  to  the  food  to  be  given,  class  (a)  above  is  the  best  in 
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many  circumstances.  There  are  some  points,  liowever,  which  need 
consideration.  The  source  of  the  cow’s  milk  should  be  carefully 
sscerlained.  Cows  in  the  tropics  are  often  fed  by  their  native 
iv)wners  on  so  much  garbage  that  the  milk  is  both  poor  and  dele- 
terious. The  milk,  moreover,  is  often  watered  with  dirty  water,  or 
,5  carried  in  vessels  not  properly  protected  from  the  aerial  impurities 
nnseparable  from  a crowded  tropical  city. 

If  cow’s  milk  is  to  be  used,  therefore,  let  it  be  from  private  cows, 
irr  else  from  a dairy  farm  which  is  above  suspicion  and  which  sends 
t-;s  milk  in  sterilised  and  sealed  bottles. 

As  will  be  seen  from  the  table  of  milk  analyses,  given  in  Appen- 
iiix  vi.,  goat’s  and  butfalo’s  milk  are  richer  than  cow’s  milk,  and 
r.hould  be  given  only  when  cow’s  milk  is  not  obtainable,  and  then 
nly  after  suitable  prejjaration. 

(/')  Tinned  Fresh  Milk. — If  properly  and  carefully  put  up,  fresh 
rtilk  in  tins  is  as  useful  as  milk  straight  from  the  cow  ; indeed, 
nless  the  latter  can  ab.solutely  be  relied  on,  it  is  in  most  cases 
^referable.  The  preservation  of  milk  in  these  ca.ses  is  .secured  either 
\y  sterili.sation  and  hermetical  sealing,  or  else  by  the  addition  of 
rreservatives,  such  as  boric  acid,  &c. 

Amongst  a certain  number  of  excellent  and  reliable  brands  two 
■lay  be  mentioned  — 

Gianelli  Majno. 

Uahl. 

:he  former  is  the  finest  milk  from  the  rich  pastures  of  Lombardy  ; 
le  latter  from  various  Xorwegian  dairy  farms. 

Fresh  milk  is  usually  diluted  : — 


.U-.K.  

Milk. 

Water. 

I day  to  I month,  .... 

I 

2 

I month  to  3 months, 

I 

I 

3 liionths  to  4 months. 

1 

i 

4 months  to  s months, 

. ' 

I 

T 

Above  5 monlhs,  .... 

• 

• 1 

1 

I 

Nil. 

.\dd  50  grs.  milk-sugar  to  each  5 oz.  of  diluted  milk. 
.\dd  A teaspoonful  ol  cream  to  each  oz. 


IRecenl  research  in  the  clotting  of  milk  has  shovjn,  hosi’ever,  that 
Ik  can  be  prepared  for  infant  use  without  dilution. 

A rtns  and  Pages  sho-wed  that  milk  which  had  been  treated  with 
■alates  or  fluorides  did  not  curdle  with  rennet  owing  to  the  precipi- 

11  ion  of  lime  salts  effected  thereby. 

.4.  E.  Wright,  who  made  further  investigations,  showed  that  milk 
Is  were  formed  in  two  different  ways : — 
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1.  A firm  clot,  by  action  of  rennet  or  human  gastric  juice. 

2.  A loose  clot,  by  action  of  acids. 

He  further  demonstrated  that,  if  the  lime  salts  of  the  milk  were 
precipitated  by  oxalates,  the  subsequent  addition  of  rennet  produced 
a clot  of  the  second  type. 

As  oxalates  and  fluorides  are  poisonous,  Wright  tried  other  precipi- 
tants  for  calcium  salts,  and  found  that  sodium  citrate  asiswered  all 
requirements. 

It  should  be  added  : — 

Sod.  cit.,  gr.  i.  to  each  fl.  5i.  milk. 

A flocculent  digestible  clot  is  thus  formed  in  the  child's  stomach, 
and  no  dilution  of  the  milk  is  necessary. 

The  antiscorbutic  poiver  of  the  citrate,  its  harmlessness,  and  its 
extreme  solubility  are  additional  arguments  in  its  favour. 

Note.  — The  sodium  citrate  can  be  conveniently  obtained  in  the 
tabloid  form. 

With  regard  to  the  time  and  amount  of  feeding  required,  there  is 
very  little  difference  between  the  necessities  of  temperate  and  of 
tropical  climates.  Two  night  feedings  should  be  given  during  the 
first  month,  and  then  only  one  until  the  sixth  month,  when  they 
may  be  discontinued. 

The  infant’s  skin  will  act  more  freely  in  a hot  atmosphere,  to 
compensate  for  which  a slightly  increased  amount  of  liquid  may 
be  given. 


Quantity 
for  one 
Feeding. 

Interr'al 

between 

Meals. 

ist  week, 

lit  oz. 

a hours. 

and  

0 

2 ,, 

3rd  

2 ,, 

4th  

3^  .. 

2i  ,, 

and  month,  ..... 

4 M 

aS 

3rd 

2I  >. 

4th 

5th 

.. 

3 .. 

6th  ,, 

6 It 

3^  .. 

(f)  Tinned  Condensed  Milk. — Unless  no  fresh  milk  is  available, 
condensed  milk  should  never  be  given.  The  large  excess  of  cane 
sugar  is  quite  unsuitable  for  the  infantile  digestion,  and  although 
a certain  percentage  of  infants  are  strong  enough  to  thrive  on  it,  it  is 
an  experiment  which  were  better  avoided. 

{d)  Patent  Foods. — There  is,  as  a rule,  no  necessity  for  any  patent 
food  in  the  diet  scheme  of  a healthy  infant.  Milk  for  the  first  six 
months  of  life  is  an  ample  dietary. 
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Occasionally  it  happens  that,  even  after  careful  trial,  milk  does 
mot  agree.  In  this  case  it  may  be  necessar}-  to  resort  to  an  artificial 
'Substitute. 

Tlie  physician  is  frequently  asked  to  give  his  opinion  on  the 
rrelative  merits  of  the  various  foods,  and,  as  he  is  often  unaware 
:of  what  they  are  composed,  the  following  table,  taken  from  a lecture 
fby  Dr.  Robert  Hutchison,  may  prove  of  use.  The  dried  human 
:imilk  is  the  standard  of  composition  to  which  artificial  substitutes 
.-should  conform  : — 


l'00<i. 


1.  Dried  human  milk, 

2.  Allenbury,  No.  i, 

3.  Allenbury,  N’o.  2, 

4.  Mellin, 

5.  Savory  & Moore, 

6.  Benger, 

7.  Allenbury,  No.  3, 

8.  Moseley's, 

9.  Ridge’s,  . 

10.  Neave’s,  . 

11.  Frame  food, 

12.  Robinson's  groats,  . 

13.  Robinson's  patent'(_ 

barley,  . . j 


Water. 

Proteid. 

Fat. 

Carlio- 

hydrate. 

.Salts. 

I2'2 

26  "4 

52-4 

2'I 

S'7 

97 

20'0 

60-85 

3 '75 

3 '9 

92 

iS’o 

69  1 

3 ‘SO 

6 '3 

7 '9 

trace 

82 'o 

3'8 

4'5 

103 

i'4 

S3 '2 

06 

8-3 

10*2 

I *2 

79 '5 

08 

6'S 

9'2 

I 0 

82 -8 

0*5 

108 

11*0 

0*92 

76-4 

0-94 

7 '9 

92 

I *o 

8l  '2 

07 

6 '5 

lo'S 

I *o 

80 -4 

I '6 

50 

13 '4 

I ’2 

79 '4 

I '0 

io'4 

n'3 

I *6 

75 'o 

17 

I0‘0 

S'l 

o'9 

82  'o 

i'9 

1.  The  standard. 

2.  A desiccated  cow’s  milk,  from  which  the  excess  of  casein  has 
,-een  removed,  and  a certain  proportion  of  soluble  vegetable  albu- 
len,  milk,  sugar,  and  cream  added.  No  starch  is  present,  '^.ss.  in 
iij.  of  water  lor  a child  aged  three  months. 

3.  As  above,  but  contains  malted  flour  in  addition.  No  starch 
:resent.  51  m jvj.  water  for  a child  of  six  months. 

4.  A completely  malted  food.  The  carbohydrate  is  in  a soluble 
arm.  5-0  granimes  (half-tablespoonful)  to  J pint  of  milk  and 
I PiHl  of  water— for  child  under  three  months.  Deficient  in  fat. 

prepared  by  directions  most 
t n soluble  dextrins.  Deficient  in  fat. 
ne  table-spoonful  with  two  of  milk  ; mix ; and  add  ^ pint  of 
oiling  milk  and  water.  s 1 

pancreatic  extract.  Most  of  the  starch  is 
ade  soluble  during  preparation.  Proteid  partly  digested.  One 
Lble.spoonfu  mixal  with  four  of  cold  milk.  Add  i pint  boiling 

7-  \Mieat  flour  and  malt.  Mo.st  of  the  starch  is  altered  during 
teparation.  Deficient  in  fat.  Intended  for  children  of  over  sif 
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months.  One  tablespoonful,  one  teaspoonful  of  sugar,  three  table- 
spoonfuls of  cold  water  ; mix,  and  add  ^ pint  of  boiling  milk  and 
water. 

8.  Complete  conversion  of  starch  occurs  during  preparation.  To 
be  given  with  milk. 

9.  A baked  flour  with  only  3 per  cent,  of  soluble  carbohydrates. 
Recommended  to  be  made  with  milk  or  water.  If  « ith  the  latter 
it  is  not  a sufflcient  food. 

10.  Much  as  above. 

11.  Baked  flour  with  cane  sugar  and  bran.  Abundant  nitrogenous 
matter  and  much  unaltered  starch. 

12.  Ground  oats  minus  the  husk.  Rich  in  proteid  and  salts. 

13.  Ground  pearl  barley.  _ 

For  infants  under  six  months  of  age  no  unaltered  starch  is 
permissible  ; and  under  three  months  no  malted  food.  The  two 
Allenbury  Foods  (Nos.  i and  2)  are  the  only  ones  that  meet  require- 
ments of  proper  standards,  having  no  starch,  and  a proper  amount 
of  fat. 

General  Management. — The  infants  should  be  bathed  regu- 
larly— twice  daily. 

The  navel  cord  should  be  dressed  daily  with  some  unirritating 
antiseptic  dressing  until  it  has  separated.  Lack  of  this  precaution 
has  resulted  in  tetanus  neonatorum  and  septic  invasion  ; the  utmost 
attention  should  therefore  be  given  to  it. 

Clothing  of  the  new  born  infant  should  be  warm,  but  not  of  . 
flannel,  which  is  very  irritating. 

As  the  child  grows  up,  a minimum  of  clothing  is  required  in  the 
tropics.  The  legs  and  feet  should  be  bare,  or  open  sandals  worn. 

Dusting  powders  for  infants  should  be  sparingly  used.  Fuller’s  j 
Earth  is  the  safest  and  best.  The  soap  should  be  unirritating,  and  | 
should  be  sparingly  used. 

One  does  not  know'  how  much  prickly  heat  can  be  produced  by 
too  much  soap,  too  much  powder,  and  too  much  clothing. 

During  childhood  let  plenty  of  open  air  exercise  be  taken  ; even 
during  the  heat  of  the  day  a child  will  be  none  the  worse  for  being 
out  in  the  compound,  if  the  head  is  properly  protected  by  a light 
but  efficient  topi. 

Above  all  let  the  children  have  plenty  of  sleep  ; ten  to  twelve 
hours  per  diem  are  none  too  much. 

Empirically,  a routine  dose  of  grey  powder  once  a month  is 
admirable  for  all  European  children. 

Finally,  have  children  sent  home  at  seven  years  of  age. 
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CHAPTER  VI. 

CCLASSIFICATION  OF  ANIMAL  PARASITES. 

(ZOO  PARASITES.) 


IIn  this  chapter  it  is  not  intended  to  give  any  detailed  descrijttion 
of  the  morphology  or  life  history  of  the  immense  number  of  zoo 
oarasites  — either  temporary  or  iiermanent,  either  epizootic  or 
entozootic — which  show  partiality  for  long-suffering  human  beings, 
already  bowed  ilown  with  “ the  weariness,  the  fever,  and  the  fret.’’ 
Those  of  the  greatest  pathoU)gical  importance  will  be  fouiul  to  be 
idequately  treated  elsewhere. 


Of  the  Protozoa,  (,'hapter  .\.\xv.  deals  with  the  Trypanosomts ; 
Chapter  .v.wi.  with  the  Lcishman-Doitovan  bodies;  Chapter  .x.wiii. 
o’ith  the  malarial  parasite. 

In  Chapter  viii.  will  be  found  an  account  of  the  general  morphology 
nd  type  history  of  the  Cestodes,  Nematodes,  and  Trematodes ; :,nd 
he  latter  discus-ed  even  more  fully  in  Chapters  .\iv.  and  xi.\.  on 
iilharziosis  and  Distemiasis ; and  l''ilari<r  (nematodes)  in  Chapter 
xii.,  and  the  Gitiaca-n'orm  in  Chapter  xx. 

Of  the  Arthropoda,  Chapter  x.  deals  with  the  l.xodidcc  (or  ticks), 
nd  the  Aphartiplera  (or  tleas). 

The  morphology,  life  history,  and  detailed  classification  of  the 
X'ulieidec  forms  the  subject  of  Chapter  ix. ; while  in  Chapter  xi  the 
I enomous  bites  of  many  noxious  species  are  briefly  reviewed. 
I loscptitoes,  flics,  and  other  tninsicnt  biters  can  hardly  come  within 
K le  designation  oi parasites  for  the  purposes  of  this  list. 

H The  following  is  merely  an  outlined  list  of  the  natural  history 
■livisions,  classes,  orders,  genera,  and  species  of  the  chief  zoo 
arasites  (after  Braun  atid  .Vicholson),  which  may  prove  of  use  in 
loking  up  the  biological  status  of  the  various  species  which  arc  so 
ommonly  met  with  in  the  pathological  work  of  the  tropics  : — 


Sub-kingdom — PROTOZOA. 
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Sub-kingdom — ANNULOSA. 
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Sub-kingdom — ANNULOSA — Conlinucd. 
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Sub-kingdom — ANNULOSA — Continued. 
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CHAPTER  VII. 

CLASSinCATION  OF  VEGETABLE 
PARASITES. 


The  vegetable  world  is  generally  divided  into  two  great  kingdoms — 
the  Cryptogams  and  the  Phanerogams. 

The  outline  classification  of  these  is  as  follows  : — 

Cryptogamia : — 

Group  I. — Thallophj'ta. 

Class  I.  Fungi  (devoid  of  Chlorophyll). 

,,  II.  Algae  (containing  Chlorophyll). 

Group  II. — Bryophyta. 

Class  I.  Hepaticas  (Liverworts). 

,,  II.  Musci  (Mosses). 

Group  III. — Pteridophyta. 

Class  I.  Filicinae  (Ferns). 

,,  II.  Equisetinae  (Horsetails). 

,,  III.  LycopodincC  (Lycopodiacere). 

Phanerogamia : — 

Group  I. — Gymnospermas  ( mostly  evergreen  trees  and  shrubs). 

Class.  Gymnospermae. 

Group  II. — .‘\ngiospermae. 

Class  I.  Monocotyledones. 

,,  II  Dicotyledones. 

The  above  classes  are  further  subdivided  into  innumerable  cohorts, 
orders,  &c. 

When  reviewing  the  animal  parasites  of  man,  it  will  have  been 
noticed  that  very  many  natural  history  orders  contributed  to  the 
list,  since  man  is  himself  an  animal. 

With  vegetable  parasites  it  is  very  different ; and  the  lowest  class 
(Fungi)  of  the  lowest  vegetable  group  (Thallophyta)  alone  con- 
tributes to  the  role  of  human  parasitism.  The  following  is  the  best 
classification  of  this  class — Fungi : — 
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Group. — Th.u,lophyt.\. 

Class. — Fungi. 

Ordkr  I.  SchizomyceUs  (including  all  the  bacteria).  The.se 
are  unicellular  organisms.  Reproduction 
u.sually  by  fission. 

F.v.milv  I.  Cc’trac*!’ (spherical  forms). 

Genus  i . Micrococci  (division  irregular). 

Genus  3.  Streptococci  (division  in  one  plane). 

Family  2.  (rod  forms). 

Genus  /.  Bacteria  (no  spore  formation). 

Genus  2.  Bacillus  (spore  formation). 

Genus  j.  Spirillum  (spiral  form.  Xo  spores). 

Genus  4.  Vibrio  (spiral  form.  Spores). 

F..\Mil.Y  3.  (unbranching  threads). 

Family  4.  Cladotrieheiv  (Pseudo-branching  threads). 

Famii.Y  5.  Streplotrieheic  (Dichotomous  branching 
threads). 

Order  II.  Bias' omyceles  (including  all  the  yeasts).  These 
are  unicellular  organisms.  Reproduction 
by  budding. 

Order  HI.  (including  all  the  moulds).  These 

are  multicellular  organisms.  Reproduction 
by  spores,  and  is  both  asexual  and  sexual 
(rudimentary). 

Chief  Pathogenic  Species. 

I. — Oe  the  Schizomycetes. 

(a)  Genus  JWieroeoecus. 

M.  pyogenes  aureus. 

Is  an  aerobe— and  a Aicultative  anathobe.  Non-motile. 
X'o  spores.  Li(|uefies  gelatin.  Stains  by  Gram. 
Commonest  organism  of  suppuration. 

M.  pyogenes  albus. 

Morphology  as  above.  Less  common  than  aureus. 
Found  in  wounds  and  panophthalmitis. 

.1/.  g'onorrbacr. 

.-\i‘robic.  .Slightly  motile.  No  sijores.  Only  grows  in 
native  proteid.  Not  stained  by  Gram.  Peculiar  to 
man.  Occurs  in  pairs  in  the  pus  cells. 

.)/.  melitcnsis. 

■Aerobic.  Slightly  motile.  No  spores.  XT>  liquefaction 
of  gelatin.  Decolourised  by  Gram.  Specific  cause  of 
Malta  fever  (see  Chapter  xxix.) 
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M.  zymogenes. 

Aerobic.  Non-motile.  No  spores.  Slow  liquefaction 
of  gelatin.  Stained  by  Gram.  Curdles  milk  in  twenty- 
four  hours  and  later  liquefies  the  curd,  forming  a 
turbid  reddish  liquid.  Has  been  found  in  acute 
endocarditis. 

M.  ieiragenus. 

Aerobic.  Non  motile.  No  spores.  Does  not  liquefy 
gelatin.  Stained  by  Gram.  Met  with  in  phthisical 
cavities,  and  in  some  abscesses.  General  infection 
has  been  recorded. 


M.  pneumonia  (Friinkel). 

Oval  coccus.  Aerobe  and  facultative  anaerobe.  Does 
not  liquefy  gelatin.  Stained  by  Gram.  Pathogenic 
for  mice,  rabbits,  and  guinea-pigs.  Is  specific  agent 
of  acute  pneumonia.  Occurs  in  pairs.  In  cultures 
usually  as  a short  streptococcus.  Is  a pyogenic 
organism.  Frequently  found  in  meningitis  and  otitis 
media. 

[h)  Genus  Streptococcus. 

A.  pyogenes  aureus. 

Aerobic.  Non-motile.  No  spores.  Does  not  liquefy 
gelatin.  Stained  by  Gram.  Is  the  only  organism 
that  does  not  reduce  weak  methylene  blue  solution. 
Found  in  abscesses  and  lymphangitis.  Is  specific 
cause  of  pyamia  and  puerperal  fever.  Causes  one- 
third  of  the  cases  of  acute  infective  endocarditis. 
Causes  septic  pneumonia  after  mouth  operations. 
Causes  erysipelas,  being  identical  with  A.  eiysipelatis, 

A.  scarlatina. 

Morphologically  not  unlike  A.  pyogenes,  but  produces 
much  acid  and  marked  curdling  of  milk.  Is  special 
agent  of  scarlatina.  Is  pathogenic  to  mice. 

{c)  Genus  Bacterium  (non-spore  forming). 

B.  friedliinderi. 

Short  encapsuled  rod.  Aerobe.  Facultative  anaerobe. 
Non-motile.  No  spores.  Decolourised  by  Gram. 
Does  not  liquefy  gelatin.  Pathogenic  to  mice  and 
guinea-pigs.  Rabbits  immune.  Occasionally  found 
in  pneumonias. 

B.  aerogenes  capsulatus. 

Large  encapsuled  bacterium.  Non-motile.  Stained  by 
Gram.  Anaerobe.  Facultative  aerobe.  Liquefies 
gelatin.  Gas  forming.  Widely  distributed  in  soil. 
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dust,  intestines,  &c.  Found  in  emphysematous  gan- 
grene, perforative  peritonitis,  i!vc. 

B.  mallei. 

Small  bacterium.  Xon-motile.  Aerobe.  l acultative 
anaerobe.  Does  not  licpiefy  gelatin.  Decolourised  by 
Gram.  Causes  glauilers  in  horses.  Man  affected  on 
hand,  arm,  or  nasal  mucous  membrane : if  acute,  there 
is  fever,  delirium,  and  death;  if  chronic,  indolent 
ulcers. 

B.  diphtheria:  (Klebs-Lillller). 

Delicate  bacterium,  with  rounded  ^emls,  generally 
clubbed  at  one  end.  Non-motile.  Stained  by  Gram. 
Does  not  liquefy  gelatin.  Aerobe  and  facultative 
anaerobe,  hound  in  diphtheritic  membianes. 

B.  typhosus  (Fberth). 

Short  rods  with  rounded  ends.  Flagellated  and  actively 
motile,  flagella  numbering  8 to  12.  Decolourised  by 
Gram.  AUrobe  and  facultative  anaerobe.  Does  not 
liipiefy  gelatin.  Forms  acid  in  bile  salt  broth.  Found 
in  cases  of  typhoid  fever  in  I’eyer's  patches,  mesen- 
teric glands,  spleen,  and  urine. 

B.  coli  commnuc. 

Short  rod  with  rounded  ends.  lias  3 ‘’t  4 flagella. 
Motile.  Decolourised  by  Gram.  Aerobe  and  facul- 
tative anaerobe.  Does  not  liquefy  gelatin.  horms 
acid  and  g.as  in  bile  salt  broth.  Mo.st  widely  distri- 
buted organism  in  nature.  Constant  inhabitant  of 
inte.stinar  tract.  Has  been  found  in  ischio-rectal 
abscess.  Is  common  cause  of  cystitis. 

B.  cuteritidis  (Gartner).  . 

.Morphologically  resembles  B.  typhosus.  Forms  neither 
acid  noV  gas'  in  bile  salt  broth.  Sometimes  causes 
meat  jiois'oning.  Motile.  Does  not  liquefy  gelatin. 
Decolourised  by  tjram. 

B.  iujiueuza  (Pfeiffer). 

\'ery  minute  rod.  .\erobic.  Non-motile.  No  growth 
on  gelatin.  Decolouri.sed  by  Gram.  Found  in  sputum 
ami  nasal  secretions  at  height  of  disease-  Pathogenic 
only  to  monkeys  and  rabbits. 

B.  pcstis  (Kitasato). 

Short  ovoid  bacterium.  Marked  polar  staining.  Two 
terminal  flagella.  Non-motile.  Decolouri.sed  by  Gram. 
Docs  not  li<iuefy  gelatin.  (See  Chapter  xxx.) 
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{d)  Genus  Bacillus  (forming  spores). 

B.  afttkracis  (Pollender). 

Large  red-shaped  bacillus.  Agrobe  and  facullalive 
anaerobe.  Non-motile.  .Stained  by  Gram.  Liquefies 
gelatin.  Spores  highly  resistant.  Pathogenic  to  man, 
cattle,  rabbits,  mice,  &c.  Known  as  “splenic  fever” 
in  cattle.  Occurs  among  wool  sorters,  either  as 
" maliguanl  pustule  ” or  as  a general  infection. 

B.  tuberculosis  (Koch). 

Slender  rod-shaped  bacillus  with  rounded  ends.  Aerobe 
and  facultative  anaerobe.  Non-motile.  Does  not 
liquefy  gelatin.  Stained  by  Gram.  Spore  formation 
highly  probable.  Grows  well  on  nutrient  agar  and 
glycerin.  Most  domestic  animals  non-immune. 

B.  leprcE  (Hansen). 

Resembles  B.  tuberculosis,  but  more  slender.  Probably 
forms  spores.  Non-motile.  No  growth  on  gelatin. 
Stained  by  Gram. 

B.  tetani  (Nicolaier). 

Straight  slender  rod  with  rounded  ends  Spores  give 
“drumstick”  appearance.  Anaerobic.  Motile. 
Liquefies  gelatin.  .Stained  by  Gram.  Found  in  some 
soils.  Exists  only  in  wound,  all  symptoms  being  due 
to  toxins  produced. 

B.  cedematis  (Pasteur). 

Long,  slender,  flagellated  rod.  Motile.  Liquefies  gela- 
tin. Decolourised  by  Gram.  Anaerobic.  Develops 
foul  smelling  gas.  Occurs  in  septic  wounds  and 
fractures.  Causes  putrefactive,  emphysematous 
oedema. 

[e)  Genus  Spirillum  (no  spores). 

A.  cholercc  (Koch). 

The  “ Comma  bacillus.”  Curved  rod.  Single  terminal 
flagellum.  Aerobe  and  facultative  anaerobe.  xMotile. 
Liquefies  gelatin  slowly.  Decolourised  b)' Gram.  Pro- 
duces acid  in  bile  salt  broth.  (See  Chapter  xvi.) 

A.  Jiukler-priori. 

Morphology  as  above.  No  indol  with  H0SO4  alone.  I 
Pathogenic  to  guinea-pigs.  Liquefies  gelatin  very  II 
fast.  No  ackl  in  bile  salt  broth.  M 

A.  metschnikovi.  a 

Morphology  much  ns  above.  .Acid  in  bile  .salt  broth.  H 
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Note. — Certain  blood  and  tissue  Spirilla,  such  as  S.  obernteteri ; 
r.  duttoni ; S.  pallida;  S.  frambeesia:.  are  frequently  placed  in  this 
youp,  but  recent  research  rather  lends  colour  to  the  theory  of  an 
ninial  origin  akin  to  the  protozoa  (trypanosomes,  &c.). 


Family  Leptotrichse. 

Tliese  occur  as  mouth  organisms,  none  of  them  being  pathogenic, 
rhe  chief  are  : — 

Leptothrix  innominala. 

L.  buccalis  maxima. — They  have  only  been  met  with  in 
dental,  bacteriological  research. 

L.  lonsillaris  has  been  found  in  wliite  idiaiyngeal  patches  in 
man. 


Family  Cladotricheae. 

This  family  consists  of  one  genus  only,  but  there  are  at  least  two 
oecies  of  pathological  impart  to  man. 

Cladoth  rix  A ctinom ycii, 

lias  long  been  known  in  cattle.  Forms  nodules  not 
unlike  those  of  tuberculosis.  Found  in  the  jaw, 
tongue,  liver,  lungs.  &C.  Fitiuefies  gelatin.  Is 
stained  by  Gram.  Henefitted  by  pot.  iod.  Fia.sily 
reproduced  in  lower  animals. 

C.  mycetonuc — 

Is  a localised  disea.se  of  the  extremities  in  human  beings. 
Commonly  known  as  “ .Madura-foot.”  The  foot  or 
leg  is  enlarged,  and  numerous  sinuses.  The  bones 
are  carious.  The  sob  structures  are  tough  and  hyper- 
trophied from  chronic  inflammation.  Cavities  are 
present,  containing  Ijlack  or  yellow  granules.  Does 
not  liquefy  gelatin.  Is  decolourised  by  Grain.  Pol. 
iod.  has  no  elTect.  Lower  animals  are  immune. 

ill.  Ok  thk  Bl.vsto.m ycktes. 

'These  arc  divided  into  two  families  : — 

1.  Saccharomycetes  (spore  formation). 

2.  I or u he  (no  spores). 

IThe  former  alone  has  any  pathological  significance,  or  is  parasitic 

I man. 

Of  lliese  the  following  are  of  interest  ; — 

Saccharomyces  albicans  (Thrush  disease). 

Associated  with  wliite  patches  in  tongue  and  mouth  of 
infants.  These  patches  consist  of  a mixture  of  yeasts. 
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moulds  and  bacteria.  Does  not  liquefy  gelatin.  In 
saccharine  media  the  growth  is  only  cellular.  If  non- 
saccharine and  an  old  culture,  mycelial  filaments 
occur. 

.S',  litogenes  (Sanfelice). 

Has  been  found  associated  with  malignant  growths  in 
men  and  animals.  If  inoculated  in  guinea-pigs  death 
occurs  with  formation  of  a somewhat  calcified  primary 
tumour,  and  secondary  embolic  growths  in  lungs, 
spleen,  and  mesenteric  glands.  Does  not  liquefy 
gelatin.  Aerobic.  No  growth  on  serum.  Is  probably 
the  cause  of  the  eighteen  reported  instances  of  a 
blastomycetic  dermatitis. 

III.  Of  the  Hyphomycets. 

Amongst  the  well-kmSwn  genera  of  this  order  are  : — 

1 . Penicillium. 

2.  Mucor. 

3.  Oidium. 

4.  Aspergillus. 

5 Microsporon. 

6.  Trichophylou. 

7.  Achorion. 

Of  these,  only  the  latter  four  are  of  pathological  import  to  man. 

A spergillus  fumigatis. 

Has  been  found  in  man,  especially  amongst  bird  fanciers. 
Occurs  as  a pneumomycosis  and  also  in  otitis  media. 
Grows  well  on  laboratory  media. 

Microsporon  attdouini. 

Causes  most  of  the  scalp  ringworm  in  England.  Rarer 
towards  East.  Occurs  as  a white  sheath  round  the 
stumps  of  broken  hairs.  The  mycelial  filaments  occupy 
the  interior  of  the  hair. 

Microsporon  mansoni  (Castellani). 

The  cause  of  Pityriasis  nigra.  Circular  desquamating 
black  patches.  Little  or  no  itching.  Never  on  face. 
Most  frequently  neck.  Mycelial  threads  short  and  not 
branching.  Spores  globular,  large  and  arranged  in 
clusters. 

Microsporon  ftirfur. 

Cause  of  Pityriasis  versicolor.  Has  very  much  the 
character  of  Oidium  lactis.  A mycelium  with  true 
hyphre,  ending  in  conidia.  Does  not  liquefy  gelatin. 
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Trichophyton  endothrix. 

Causes  a certain  number  of  the  European  and  Eastern 
skin  and  scalp  lesions.  Hairs  swollen  and  dark  ; no 
parasitic  sheath. 

Trichophyloji  ectothrix. 

Causes  the  common  body  ringworm  of  the  tropics  (Tinea 
circinata)  and  possibly  also  dhobie  itch. 

Trichophyton  mansoni. 

The  cause  of  Tinea  imbricata. 

Trichophyton  pictor  (Blanchard). 

The  cause  of  Pinta. 

Achorion  schbnleini. 

The  cause  of  Favus. 

Note. — For  jiiore  detailed  descriptions  of  the  above  vide  Chapter  x.xxi. 
:>n  the  skin  disease  of  the  tropics. 
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CHAPTER  VIII. 

NOTES  ON  CESTODES,  TREMATODES,  AND 
NEMATODES, 

A LARGE  number  of  the  flat-  and  round-worms  of  the  sub- 
kingdom Annulosa  are  parasites  of  man. 

In  this  chapter  it  is  proposed  to  give  a brief  resume  of  the 
structure,  development,  and  biology  of  the  Cestodes,  Trematodes, 
and  Nematodes  ; followed  by  a list  of  the  chief  species  which  are 
parasitic  to  man.  . - 

In  Chapter  xix.  the  chief  species  of  human  trematodes  will  be 
found  to  be  more  or  less  fully  dealt  with ; and  in  Chapter  xxii.  the 
filarial  family  of  the  nematodes  will  be  considered  in  detail. 


Cestodes 

(Tape-worms). 

Trematodes 

(Flukes). 

Nematodes 

(Rouud-worms). 

1.  Skin  cellular,  . 

Skin  chitinous. 

Skin  chitinous. 

2.  No  alimentary 

Mouth  and  blind 

Mouth,  canal,  and 

canal, 

alimentary  canal. 

anus. 

3.  Hermaphrodite, 

Hermaphrodite 

{e.\ceptZ?/7/w/'sffz), 

Unisexual. 

CESTODES  (Rudolphi),  1809.  — Human  tape-worms  have  been] 
known  from  ancient  times.  The  evacuated  proglottides — known 
as  Venues  cucicrbitani—wtxt  thought  to  unite  in  the  body  to  fonn 
a tape-worm. 

In  1683  the  tape-worm’s  head  was  discovered  hy  Tyson  m a 
specimen  from  a dog;  and,  as  a consequence  of  this  discovery,  the 
tape-worm  became  considered  as  a single  animal. 

The  researches  of  StcensCmp  in  1841  led  to  a further  stage^^of  . 
advance  by  propounding  the  view  of  “ alternation  of  generations.”  ; 

More  work  on  the  subject  was  done  by  v.  Siebold  and  Leuckart ; , 
and,  until  recently,  these  views  were  generally  adopted.  _ i 

Anatomy. — The  whole  tape-worm  (or  strobila)  is  covered  witr  * 
a cellular  elastic  cuticle,  covering  the  suckers,  and  being  reflectec  '■ 
inwards  at  the  genital  orifices. 
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Immediately  below  this  is  the  pareiichyinatous  basal  inetnbratic 
iJid  dermo-muscLdar  elements,  which,  together,  form  the  chief 
■issue  of  the  body. 

1 he  cu/uiilar  glands  are  scarce. 

The  scole.x  is  the  anterior  segment  from  which  are  developed  all 
Me  proglottides,  and  which  serves  to  fasten  the  tape-worm  to  the 
.jrface  of  the  intestinal  wall.  At  the  anterior  end  are  situated 
‘inous  organs  which  carry  out  this  function: — 

1.  The  Sinkers  usually  four  rouml  acetabula,  placed  crosswise 
. the  periphery  of  tlie  thickened  end  of  the  scole.x.  They  are 

Mrts  of  the  musculature  formed  by  a powerful  development  of  the 
' orso-ventral  muscles. 

In  the  Bothriocephaloidea,  the  place  of  the  four  round  suckers 
f taken  by  two  groove-like  structures,  which  answer  the  same 
i urpose. 

2.  The  Hooklets. — Tliese  are  of  varying  number  and  situation, 
.hey  may  be  on  the  suctorial  organs  or  above  them.  In  many 
-lecies  they  appear  in  a circular  arrangement  around  a single 

otractile  organ  the  rostellum.  .Sometimes  the  latter  is  rudimen- 
ry,  and  is  replaced  by  a terminal  sucker. 

The  thickened  part  of  ilie  scolex  which  bears  the  suckers  is 
■ ually  called  the  head. 

llTe!ftheV-x”  connects  tlic  head  with  the  proglottides  is 


I he  prog.ottides,  or  body  segments,  are  joined  to  the  scolex  in  a 
ngitudinal  row,  the  distal  .segment  being  the  oldest.  Tlie  number 
Ties,  according  to  the  species,  from  one  to  several  thousands.  .-\.s 
rule,  the  youngest  segments  are  transversely  oblong,  the  central 
es  more  inclined  to  be  square,  and  the  distal  ones  longitudinally 


II  he  anterior  border  of  e.ach  proglottis  fits  into  a groove  in  the 
'•stcrior  border  of  the  preceding  one, 

IThe  nervous  system  begins  "in  the  scolex  as  a kind  of  central 
rvous  system  consisting  of  medullary  fasciculi  united  by  coinmis- 
i‘  llirough  the  neck  and  the  entire  series  of 

Jg  ottide.s.  I he  periiiheral  nerves  arise  from  the.se  fasciculi,  of 
iich  some  lead  to  the  muscles,  and  others  (p.assing  between  the 
Jcuticular  cells)  terminate  at  the  cuticle  in  a small  plate,  supiiosed 
□e  a sense-organ. 

!Thc  excretory  appeyatus  consists  of  terminal  cells  distributeil 
efly  in  the  cortical  layers  of  the  parenchyma.  These  are  con- 
1 r tortuous  capillaries,  with  four  muscular 

i epitheha  lined  canals,  which  run  the  whole  length  of  the  worm, 
p on  e.ach  lateral  border. 

■ n the  scolex  these  vessels  are  united  by  a loop. 

irP  open  into  a short  fusiform  bladder, 

ich  discharges  in  the  middle  of  the  po.sterior  edge.  When  this 

chargl^sepT^^^^^  longitudinal  branches 
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The  excretory  product  consists  of  a clear  fluid  containing  a sub- 
stance similar  to  a solution  of  guanine  and  xanthine.  Regurgitation 
is  prevented  by  valves. 

The  Getieralive  Apparalns. — One  genus  {Dicccocesins)  is  said 
to  be  sexually  differentiated.  All  the  other  cestodes  are  herma- 
phroditic. 

The  sexual  organs  are  situated  in  the  medullary  layer  of  each 
proglottis.  They  are  not  found  in  the  younger  proglottides  near  the 
scolex,  but  develop  gradually  in  the  more  mature  segments — the  ' 
male  organs  forming  earlier  than  the  female.  j 

The  male  element  consists  of  a large  number  of  testes,  each  of 
which  is  connected  with  a centrally  placed  vas  deferens  by  vasa 
efferentia.  The  orifice  of  this  vas  deferens  lies  near  the  vaginal 
opening  within  a genital  atrium,  of  which  the  raised  border  projects 
either  at  the  edge  of  the  proglottis  or  ventrally,  to  form  the  genital 
pore  ; this  orifice  of  the  vas  is  termed  the  cirrhus  or  penis. 

The  feviale  element,  commencing  from  the  vaginal  opening  within 
the  genital  atrium,  proceeds  inwardly,  assuming  a spindle-shaped  ■ 
form  (receptaculm  seminis),  and  being  continued  as  a spermatic  j 
duct  to  join  the  oviduct,  or  common  excretory  duct  of  the  ovaries.  * 

The  ovaries  are  two  tubular  glands  lying  in  the  posterior  half  of 
the  proglottis. 

After  the  junction  of  the  oviduct  with  the  spermatic  duct,  the 
canal  continues  as  a duct  for  fertilisation,  and  after  a short  course 
receives  the  ducts  of  the  vitellogene  and  shell  glands. 

The  fertilised  ova,  with  masses  of  vitellus,  receive  the  shell 
material  at  the  entry  of  the  shell  gland  duct,  and  pass  on  to  the 
uterus  as  completed  eggs. 

Life  History.  — The  ovum,  as  seen  in  a ripe  proglottis,  or  free 
in  fceces  or  water,  consists  of  a hard  envelope  containing  an  embryo, 
sometimes  termed  a “hexacantb  embr}'0,”  since  six  rudimentary 
booklets  are  found  at  one  end.  It  is  also  known  as  an  “onco- 
sphere.” 

This  ovum  is  ingested  by  an  intermediate  host,  the  chitinous 
covering  is  dissolve(^  and  the  embryo  set  free. 

It  bores  its  way  through  the  intestinal  wall  with  its  booklets  and 
attains  its  destination  in  some  muscle  or  organ. 

Here  one  of  four  phenomena  may  occur : — 

1.  It  may  produce  a cyst  with  germinal  epithelium,  which  in 
turn  produces  other  cysts  in  which  scolices  develop.  This  is  called 
an  Hydatid  cyst ; or 

2.  The  embryo  may  produce  a single  cyst,  eventually  forming  a 
scolex.  This  is  a Cysticercus. 

3.  Only  a rudimentary  cyst  may  be  formed.  This  is  a Cystoidcus. 

4.  The  embryo  may  not  be  surrounded  by  any  cyst  (as  in 
Bothriocephalidal),  but  merely  elongate  and  form  a scolex. 

This  development  within  an  intermediate  host  does  not,  however, 
complete  the  life  cycle  of  the  cestode. 

No  further  development  will  take  place  in  these  situations,  and. 
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Ithough  they  may  remain  alive  for  some  months,  they  will  ultimately 
.alcify. 

If,  however,  they  are  ingested  (a  second  time  in  their  history)  by 
?ome  terminal  host,  then  further  development  takes  place.  The 
Iberaled  scole.x  reaches  the  intestine  of  its  new  host,  attaches  itself 
)3  the  mucous  membrane,  and  immediatel)'  commences  to  form  an 
Mult  worm  by  growth  of  proglottides. 

In  this  way  the  cysticerci  of  mice  and  rats  (C.  fasciolaris)  reach 
lae  intestine  of  cats;  those  of  the  hare  and  rabbit  (C.  pisiformis) 
.each  the  gut  of  dogs;  those  of  the  pig  (C.  cellulosa)  reach  the 
laiman  intestine,  &c. 

Grassi  and  Rorelli  have,  however,  shown  that  the  intermediate 
ost  is  not  always  nece.ssary,  for  the  T<cnia  mnrina  of  roilents,  when 
11  the  cysticercus  stage,  is  embedded  in  the  intestinal  wall;  and 
.leaking  into  the  lumen,  the  scolex  develops  there  into  the  adult  worm. 

I The  time  required  by  the  scolex  to  complete  its  chain  of  pro- 
ottides  does  not  depend  on  the  number  it  has  to  produce.  T. 
Jiinococcus,  with  its  three  or  four  segments,  takes  the  same  eleven 
' twelve  weeks  to  grow  as  does  T.  solium,  with  its  multitude  of 
: oglottides. 

'The  duration  of  an  adult  tape-worm’s  life  is  variable.  In  most 
F.-ecies  it  may  be  placed  at  about  one  year  ; in  others  it  averages 
liily  a few  days;  or,  again,  .some  will  live  for  several  years. 

INatural  death  occurs  by  loss  of  booklets,  atrophy  of  suckers,  &c. 

(Classification  (after  Braun). 

I.  Bothriocephaloidea. 

Scolex  armed  or  unarmed.  Two  groove-like  suckers, 
n Three  genital  orifices.  Hggs  like  those  of  Eascioliiloa, 

but  not  always  with  a lid. 

(a)  Suctorial  tubes  or  cephalic  sucker.  Uterus  rosette- 
shaped. Eggs  with  lids. 

Genera  : — Lii;itla. 

Schistocephalus. 

Diboth  riocephaliis. 

Diplogonoporus. 

DiplocotyU. 

Cyathocephaliis. 

Bothrimonus. 

Fistulicola. 

A ncistrocephahis. 

Triicnophorus. 

(b)  Scolex  unarmed.  Uterus  not  rosette-shaped.  Egg 

with  thin  shell  and  no  lid. 

Genera  : — Amphicotylc. 

Abothrium. 

I Ptychohothrium. 
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(f)  Vitellogene  gland  in  medullary  layer.  Uterus  with 
cavity.  Eggs  with  thin  shells  and  no  lid.  i 

Genus  : — Amphitretus.  ; 

II.  Tetraphyllidea. 

Scolex  armed  or  unarmed.  Four  motile  bothridia  or 
four  round  suckers.  Segmentation  always  distinct. 

No  uterine  orifice.  Cirrhus  and  vagina  open  at  the 
border.  Eggs  thin-shelled,  with  no  lid. 

(«)  Hooks  in  the  bothridia.  Also  accessory  suckers. 

Genera  : — Onchobothrins. 

Calliobothrizim . 

{b)  Bothridia  without  hooks.  Accessoiy  suckers  not  con- 
stant. ' 

Genera : — Antkobothrmjn. 

PhyllobothriiuH . 

{c)  With  four  suckers,  mostly  unarmed. 

Genus  : — IchthyoUsnia. 

III.  CyclophylUdea. 

Scolex  with  four  suckers.  Apical  rostellum  occasional. ; 
Hooks  on  rostellum  ; rarely  on  suckers.  Segmen-  i 
tation  generally  distinct.  No  uterine  orifice.  Vagina' 
usually  opening  at  border.  Genitalia  rarely  duplicated.  ' 
Vitellogene  gland  single ; usually  behind  ovary.  Eggs  . 
thin-shelled,  without  lids.  Oncospheres  with  one  or 
several  integuments. 

(a)  Genital  pores  on  the  flat  surface. 

Genus  : — Mesocesloides.  i; 

(b)  Without  vagina. 

Genus ; — Acoleus. 

(c)  Vagina  on  surface.  Cirrhus  at  border.  ',f 

Genus  : — Amabilia.  i 

/ 

(d)  Vitellarium  in  front  of  ovary.  Suckers  with  musculaE 

proces'.  Genital  pores  at  one  side. 

Genus  : — Tetrabothrius. 

(e)  Scolex  unarmed.  Large.  No  neck.  Uterus  oblique. 

Eggs  with  “pyriform  apparatus.” 

Genera  : — Anoploccphala. 

Berlia. 

Stilesia, 
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(/)  Rostellum  armed.  Suckers  unarmed.  Genital  pores 
marginal.  Genitalia  simple  or  duplicated.  Uterus 
becoming  atrophied.  Eggs  then  free  in  parenchyma. 

Genera  : — Dipylidium. 

Cotugnia. 

Hymeno.epis. 

Dilepis. 

(^>)  Rostellum  and  suckers  armed.  Eggs  mostly  encap- 
suled. 

Genus  : — Davainca. 

(h)  With  rostellum.  Usually  a double  crown  of  hooks. 
Uterus  with  median  trunk  and  lateral  branches. 

Genus  : — l\enia. 


IV.  Echinobothriidae. 

Scolex  with  head  and  neck.  Head  with  rostellum  and 
two  bothridia.  Neck  with  longiludiml  row  of  T- 
•shaped  hooks.  Genital  pores  on  the  fl  it  surface. 

Genus; — Echinolwthrium. 

V.  Rhynchobothriidte. 

Scolex  with  head  and  neck.  Head  with  two  or  four 
suckers,  rour  retractile  and  armed  rostella.  Neck 
unarmed. 

Genus  : — Rhymhoboth  rius, 

>Notes  on  the  Chief  Cestodes  of  Man  (after  Br.um)— 

. ibothriocephalus  latus  (L.),  1748  (the  largest  human  tape-worm). — 
langth  2 to  9 metres,  sometimes  16.  Head  almond-shaped,  2 to 
:;mm.  long.  Proglottides  may  number  4,CX30  or  more,  and  are 
,;ater  in  breadtli  than  length. 

TThe  testes  are  situated  dorsally  and  laterally  in  the  medullary 
cer. 

The  genital  pore  is  placed  centrally. 

The  eggs  (Eig.  4)  are  large  (o’oy  by  0'045  mm.),  with  brown'sh 
; dls  and  small  lids.  They  are  depo-ited  in  the  intestine,  and  p.i.ss 
. with  the  fa;ces. 

iriie  embryos  hatch  out  in  water  after  several  weeks,  the  onco- 
lere  being  provided  with  cilia. 

The  method  of  invasion  of  the  intermediate  host  is  yet  unknown. 
The  cysticercus  stage  is  passed  in  the  intestinal  wall,  the  liver, 
spleen,  or  the  muscular  system  of  various  tresh-water  fishes, 
h as  the  pike  and  perch. 
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The  formation  of  proglottides  in  the  ultimate  host  may  attain 
a number  of  30  or  more  each  clay.  The  dog,  and  occasionally  the 
cat  or  fox,  may  act  as  an  ultimate  host  as  well  as  man. 

The  geographical  distribution  is  fairly  wide  in  Europe. 

It  also  occurs  in  Japan,  Turkestan,  and  Central  Africa,  and, 
probably,  elsewhere. 

The  clinical  disturbances  are  generally  trifling,  and'  consist  of 
slight  gastric  or  nervous  disorders,  and  occasionally  anaemia. 

Dihothriocephalus  cordatus  (R.  Lenck),  1863. — Length  80  to  155 
centimetres.  Head  heart-shaped,  2 by  2 mm.  Suctorial  grooves 
on  the  flat  surface.  The  proglottides  may  number  600.  Uterus 
rosette-shaped.  Eggs  (o’075  by  0'05  mm.)  bave  lids. 

This  worm  is  a common  parasite  of  the  seal,  walrus,  and  dog  in 
Greenland  and  Iceland,  and  occasionally  of  man. 

The  cysticercus  stage  is  probably  passed  in  fisbes. 

It  has  not  yet  been  recorded  from  the  tropics. 

Diplogoiwporus grandh  {M.  Blanch)  1894,  (formerly  called 
grandis). — Scolex  unknown.  Chain  of  proglottides  10  metres  long. 
They  are  short,  but  broad. 

There  are  two  longitudinal  grooves  on  the  vertical  surface,  in 
which  lie  the  genital  pores. 

The  ova  are  thick  shelled  and  brown  (o'o6^  by  0'05  mm.). 

It  has  twice  been  observed  in  Japanese;  and  allied  species  are 
found  in  whales  and  seals. 

Botliriocephahis  mansovi  (Cobb.),  1883. — The  adult  stage  is  un- 
known ; and  nothing  is  known  of  its  origin  or  development. 

Cysticercus  forms  were  discovered  by  Manson  in  Amoy  in  1882, 
during  the  post  mortem  on  a Chinaman.  Twelve  were  found 
beneath  the  peritoneum  and  one  free  in  the  abdomen.  They  can 
migrate  and  even  reach  the  urinary  passages  or  form  excrescences 
on  the  skin. 

Dipylidium  caninum  (L. ),  1758  (formerly  called  T/rnia  canina). — 
The  worm  is  15  to  35  centimetres  in  length  by  1'5  to  3 mm.  in 
breadth. 

The  scolex  is  .small  and  rhomboidal.  There  is  a club-shaped 
rostellum  bearing  3 or  4 rings  with  some  60  thorn-like  hooks. 

The  segments  are  longer  than  wide  ; and  of  a reddish  colour. 

The  genital  pores  are  lateral  and  symmetrical. 

The  eggs  are  globular  (0^043  to  0'05  mm.). 

It  is  a common  intestinal  parasite  of  dogs. 

Twenty-tbree  cases  bave  been  reported  in  children  and  one  in 
an  adult. 

The  cysticercus  form  lives  in  the  dog-louse  and  the  dog-flea. 

Ilymenolepis  fiana  (v.  .Sieb.),  1852  (formerly  called  Tiaiia  nam), , 
— This  is  the  smallest  human  tape-worm.  It  is  10  to  15  mm.  long 
byo'5  mm.  broad.  The  rostellum  has  a crown  of  30  hooks  (Fig.  5)* 
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The  proglottides  number  150  and  are  short  and  broad. 

The  eggs  (Fig.  6)  are  oval — o'035  by  0'05  mni. 

It  was  lirst  discovered,  in  a boy  in  Cairo,  by  Bilha>-z  in  1851. 
■Since  18S5  numerous  cases  have  been  reported  from  Italy,  Russia, 
lEngland,  France,  Germany,  S.  America,  Siam,  and  Japan. 

It  produces  marked  s\  mptoms  in  children. 

The  development  and  method  of  infection  are  unknown. 

Possibly  insects  and  m_\  riapoda  ma_v  act  as  intermediate  hosts. 

Hymcuolepis  (/intinula  (Rad.),  iSig. — This  tape-worm  measures 
:’0  to  60  centimetres  in  length  by  3 '5  mm.  in  breadth. 

The  proglottides  may  number  1,000. 

The  head  is  very  small  and  club-shaped,  and  has  a rudimentary 
nnarmed  rostellum. 

The  segments  measure  3 '5  mm.  in  breadth  by  0'66  mm.  in  length. 

I The  eggs  are  oval  (o'o65  by  O'oS  mm.),  and  are  thick  and 
•,’ellowish. 

The  normal  ultimate  hosts  are  rats  and  mice,  but  it  is  occasionally 
ound  in  man. 

The  cysticercus  stage  is  passed  in  a small  moth  (Asopia  farinalis) 
'S  well  as  in  some  coleoptera. 

HymctioUpis  lamcolata  (block),  1782. — The  length  is  about  too 
nm.  and  tbe  breadth  5 to  18  mm. 

The  head  is  very  small  and  globular. 

The  rostellum  is  crowned  with  eight  hooks. 

The  genital  pore  is  lateral.  The  eggs  are  oval  and  wrinkled,  and 
1 east! re  0'05  by  0’035  mm. 

The  normal  ultimate  hosts  are  duck,  geese,  and  water  fowl. 

The  intermediate  host  is  the  fresh-water  cyclops. 

It  has  been  recorded,  in  man,  from  England,  France,  Denmark, 
I ustria,  and  Germany,  but,  so  far,  not  from  the  tro])ics. 

Diiiainca  MaJagascan'aisis  (Davaine),  1869. — The  measurement 
25  to  30  cm. 

The  head  has  four  suckers.  The  rostellum  has  90  hooks. 

There  are  about  600  proglottides,  which  are  2 mm.  long  by 
J4  mm.  broad. 

The  eggs  lie  free  in  the  jrarenchyma  ; they  are  globular,  and 
easure  o'ooS  mm. 

The  adult  has,  so  far,  only  been  found  in  man,  in  >dauritius, 
rngkok,  and  liriti.sh  Guiana. 

The  intermediate  host  is  unknown. 

Tenia  <:olitun  (L.),  1767. — The  length  is  usually  from  2 to  3 
etres  or  more.  The  head  is  globular.  Tliere  is  a short  rostellum 
ig.  7),  with  26  or  2^s  booklets  in  a double  row.  large  and  small 
ernating.  The  rostellum  may  be  pigmented. 

The  suckers  are  four  in  numlrer,  and  are  hemispherical. 
llTbe  neck  is  thin,  and  has  a length  of  5 to  10  mm. 
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The  number  of  proglottides  (Fig.  8)  averages  850.  They  are 
about  II  mm.  long  by  5 mm.  broad. 

The  genital  pores  are  lateral  and  alternate. 

The  uterus  is  branched.  The  ova  (Fig.  9)  are  globular  (diameter 
0-035  mm-)- 

The  oncospheres  have  six  hooks. 

As  an  adult  the  worm  is  found  exclusively  in  the  small  intestine 
of  man. 

The  cysticercus  stage  is  usually  passed  in  the  muscular  tissue  of 
the  pig,  but  may  occasionally  be  found  in  the  stag,  wild  pig,  dog, 
cat,  brown  bear,  monkey,  and  man. 

The  geographical  distribution  corre.sponds  with  that  of  the 
domestic  pig.  The  prevalence  of  the  Mohammedan  faith  will 
account  for  the  infrequency  of  human  infection  in  the  East. 

The  infection  of  man  with  cysticerci  can  only  occur  by  the 
ingestion  of  the  oncospheres  with  impure  water  or  unwashed 
vegetables.  The  possibility  of  contamination  of  such  foodstuffs  is 
rare  in  civilised  countries,  consequently  a cysticercal  infection  is  but 
seldom  met  with. 

Tania  saginata  (Goezc),  1782.— The  length  of  this  tape-worm 
averages  8 metres,  and 
may  extend  up  to  36 
metres. 

It  is  the  commonest  of 
all  human  tape-worms 
and  has  a world-wide 
distribution. 

The  head  is  cubical 
(diameter  2 mm. ) There 
are  four  pigmented  hemi- 
spherical suckers  (Fig. 

10). 


Fig.  7. — Scole.'c  of  Tania  Fig.  8. — Proglottides  of  Tania  solium 
solium. 

A pseudo-sucker  takes  the  place  of  the  rostellum. 


I /()  Turc  p,  yj. 


l i^^.  Ovum  of  i.Hium  (x  50,.). 
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There  is  a moderately  long  neck,  half  the  breadth  of  the  head. 
The  average  number  of  proglcittides  is  more  than  1,000,  and, 
ttwhen  mature,  measure  16  to  20  mm.  in  length  by  4 to  7 mm. 
mn  breadth. 

The  genital  pores  are  lateral  and  irregularly  alternate. 

The  uterus  is  branched.  The  ova  are  transparent  and  oval, 
iinieasuring  0‘04  mm.  by  0'03  mm.  (Fig.  ii). 


I'ig.  12. — Proglottides  of  Tirniu  cou/usa. 

IThe  adult  is  exclusively  an  intestinal  para.site  of  man. 

IThe  cysiicercus  form  is  almost  as  exclusively  found  in  the  ox. 
Liman  cysticercal  infection  with  this  species  is  very  rare. 
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Tcenia  Africana  (v.  Lstw.),  1900. — The  adult  worm  is  about 
I '5  metres  in  length. 

The  scolex  is  unarmed  and  has  an  apical  sucker. 

The  neck  is  short  and  broader  than  the  scolex. 

The  average  number  of  proglottides  is  about  600,  and  they 
measure  7 mm.  in  length  by  12  to  15  mm.  in  breadth. 

'I'he  genital  pores  are  lateral  and  irregularly  alternate. 

There  is  a non-branching  double  uterus. 

The  ovum  is  round  (o'032  mm.)  or  oval,  and  has  radial  stripes  on 
the  shell. 


Tatiia  confusa  (Ward),  1896. — Only  two  specimens  have  been 
recorded,  both  in  human  beings,  in  America. 

The  length  is  8'5  metres. 

The  scolex  is  unknown. 

The  proglottides  number  800,  being  (when  mature)  35  mm.  long 
by  4 to  5 mm.  broad  (Fig.  12). 

The  genital  pores  are  lateral  and  irregularly  alternate. 

The  uterus  is  ramified.  The  ova  are  radially  striated,  oval  in 
shape,  and  measure  0‘039  by  0’3  mm. 


Fig.  13. — Scolex  of 
T <rma  echinococcus. 


Tcenia  echinococcus  (v.  Sieb. ),  1853. — This  small  tape-worm 
measures  5 to  6 mm.  in  length  (Fig.  13). 

There  is  a rostellum  with  a double  row  of 
28  to  50  booklets. 

There  are  four  round  suckers.  The  neck  is 
short. 

There  are  only  three  or  four  proglottides, 
the  distal  one  being  2 mm.  by  0'6  mm. 

The  genital  pores  alternate. 

The  uterus  is  tubular,  with  lateral  pro- 
tuberances. The  ovum  is  globular  (o’035 
mm.). 

The  normal  host  of  the  adult  is  the  dog,  but  it  is  also  found  in  the 
jackal  and  wolf.  Its  habitat  is  the  small  intestine,  and  considerable 
numbers  of  parasites  are  usually  present  in  one  host. 

The  cysticercus  stage  is  usually  passed  in  the  liver,  lungs,  or  other 
organs  of  some  27  different  mammals,  chiefly  sheep,  oxen,  and  pigs. 

Man  is  not  uncommonly  affected  with  this  cysticercus,  probably 
always  contracted  by  the  infected  caresses  of  dogs. 

The  growth  of  the  encysted  parasite  is  slow,  and,  as  a rule,  five 
months  or  more  will  elapse  before  the  first  brood  capsules  with 
scolices  are  formed. 

The  distribution  of  human  cyslicercal  infection  includes  Iceland, 
Europe,  Australia,  and  many  parts  of  Africa. 


TREMATODES  (Rudolphi),  1809. — These  “ sucking  worms  ” or 
“ flukes  ” are  usually  leaf-  or  tongue-shaped  and  seldom  cylindrical. 
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Name. 

Geogfraphical 

Distribution. 

Intermediate 

Host. 

Ultimate 

Host. 

I,tngth. 

Number  of 
Segments. 

Character.s  of 
Scolex. 

Proglottis 

(mm.). 

Genital  Pore. 

Uterus. 

Ova 

(in  mm.). 

Dibothriocephalus 

latus. 

Europe,  Japan, 
Turkestan, 
Africa. 

Fresh-water 

fish. 

Dog. 

Man. 

Up  to  16 
metres. 

4,000 

Two  longitudinal 
suckers. 

Length. 

5 

Breadth. 

12 

Ventral. 

Rosette  in  centre 
of  proglottis. 

Large,  oval,  oper- 
culated,  0 07  x 
0045. 

Dibothriocephalus 

cordatus. 

Iceland  and 
Greenland. 

? Fish. 

Seal,  walrus, 
and  dog. 

Man. 

Up  to  115 
centimetres. 

600 

Two  suctorial 
grooves. 

8 

4 

Ventral. 

Rosette  shaped. 

Operculated, 
0*075  ^ o'05. 

D iplogonoporus 
grandis. 

Japan. 

? Fish. 

Whales,  seals. 
Man. 

10  metres. 

3,000 

(Unknown). 

o'4S 

25 

Ventral. 

Branching. 

Operculated, 
0*063  ^ 0*048. 

Bothriocepha  lus 
viafisoni. 

China. 

(Subperitonea 

cysticercus  for 

ms  discovered  i 

1 Amoy  in  a 

Chinaman). 

Dipylidium  canhium. 

Europe  and 
America, 

Dog-lice  and 
dog-fleas. 

Dogs. 

Man. 

3S  centi- 
metres. 

200 

Rostellum  with  6o 
hooks  and  4 
suckers. 

7 

3 

Lateral  and  sym- 
metrical. 

Single  and 
central. 

0-043  X o'°5- 

Hymenolepis  nana. 

Egypt,  Europe, 
S.  -America, 
Siam,  Japan. 

Myriapoda. 

Man. 

15  milli- 
metres. 

150 

Four  suckers. 

7 

12 

Lateral  and  irregu- 
larly alternate. 

Radiating 

diverticula. 

Oval,  0*035  X 0*05. 

Hynienolepis 

dimifiuta. 

America  and 
Europe. 

Moths  and 
coleoptera. 

Ratsandmice. 

Man. 

60  centi- 
metres. 

1,000 

Four  suckers. 

o’66 

3'S 

Lateral. 

? 

Oval,  thick,  and  yel- 
low, 0*065  X 0*08. 

Hyme7iolepis 

lariceolata. 

Europe. 

Cyclops. 

Ducks,  geese. 
Man. 

100  milli- 
metres. 

Rostellum  with  8 
hooks. 

Lateral.  i 

Oval  and  wrinkled, 
0*05  X 0-035. 

Davainea 

Madagascariensis. 

Bangkok,  Maur- 
itius, British 
Guiana. 

(Cockroach  ?) 

Man. 

30  centi- 
metres. 

600 

Four  suckers  and 
rostellum  with 
90  hooks. 

2 

i'4 

Lateral  and  same  i Transverse  rows 
side.  i of  balls. 

- ! 

Globular,  o*oo8. 

Tcenia  solium. 

Corresponds 
with  that  of 
domestic  pig. 

Pig,  dog, 
monkey. 

Man. 

Man. 

3 metres. 

850 

Four  suckers  and 
rostellum  with 
28  hooks. 

II 

5 '5  ' 

Lateral  and  alter-  | Branched, 
nate.  : 

i 

! 

Globular,  0*035. 

Tcenia  saginata. 

Ubiquitous. 

Ox. 

Man. 

8 ( ? to  36) 
metres. 

1,000 

Four  suckers. 

18 

6 ( 

Lateral  and  irregu-  1 Branches, 
larly  alternate,  j 

Transparent  and 
oval,  0*04  X 0*03. 

Tania  Africana, 

Central  Africa. 

Zebu. 

Man. 

I '5  metres. 

600 

Apical  sucker. 

7 

14 

Lateral  and  irregu-  | Double  and  non- 
larly  alternate.  1 branching. 

Round,  0*032. 

Tania  confusa. 

i America. 

? 

Man. 

8 ‘5  metres. 

800 

(Unknown). 

35 

5 

Lateral  and  irregu-  | Ramified, 
lary  alternate.  I 

Oval,  0 039  X 0-3. 

Tania  echinococcus. 

Iceland,  Europe, 
i Australia,  and 

Africa. 

Sheep,  oxen, 
pigs,  &c. 

Man. 

Dog. 

6 millimetres. 

3 

Four  suckers  and 
rostellum  with 
50  hooks. 

2 

0*6 

! 

i 

Lateral  and  alter-  i 
nate.  ' 

1 

i 

Tubular  with 
lateral  pro- 
tuberances. 

Globular,  0-035. 

• <r 


'•*  \-*T 
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They  live  as  ecto-  or  endo-parasites,  and  are  onl)-  ciliated  in  the 
•arval  condition.  The  adults  are  parasites  on  vertebrate  animals, 
:he  intermediate  generation  being  passed  in  molluscs. 

The  worms  are  generally  hermaphroditic. 

The  surface  on  which  the  genital  openings  occur  is  called  the 
rentral  surface. 

The  oral  a.perture  is  always  at  the  anterior  end,  and  acts  as  an* 
cniis,  e.vcept  in  Gasteroslomimn — a parasite  of  fishes. 

Sucking  discs  are  common,  and  have  chitinous  hooks  or  claspers 
n their  vicinity. 

Anatomy. — The  body  is  covered  with  a chitinous  cuticle,  con- 
fining unicellular  glands. 

The  parenchyma  is  a connective  tissue  consisting  of  branching 
nd  anastomosing  multipolar  cells. 

The  muscular  system  consists  of  a musculo-dermal  tube,  some 
larenchymal  muscles,  and  fibres  attached  to  the  suckers,  hooks, 
;nd  spines. 

Tlie  nervous  system  is  composed  of  two  anterior  ganglia  connected 
a commissure,  brom  tliese,  three  fasciculi  proceed  forward,  on 

Ii'tch  side,  to  the  sucker  ; and  three  [iroceed  backwards,  being 
inited  by  a number  of  transverse  commissures. 

The  peripheral  nerves  either  spring  from  these  posterior  nerve 
amks  or  from  the  commissures.  .Some  of  them  pass  directly  to  the 
luscles  ; others  form  jde.Mises. 

■ Sense  Organs. — Two  or  four  simple  eyes  occur  in  some  ecto- 
arasitic  species,  and  in  a few  endo-parasitic  forms  while  in  the 
ee  larval  stage. 

I'he  A Itmentary  System. — There  is  a sucker  with  an  oral  cavity, 

1 cesophagus,  and  a muscular  pharynx. 

The  intestine  divides  into  two  lateral  c;eca. 

(In  some  species  there  is  a connection  between  one  of  these 
ranches  and  the  genital  .system.) 

The  anterior  alimentary  cavities  are  lined  with  a reflexion  of  the 
t ternal  skin,  but  the  intestine  with  cylindrical  c[)ithelium. 

Sahvary  glands  discharge  into  the  cesophagus  in  the  neighbour- 
■'od  of  the  pharynx. 

IThe  Jood  of  the  trematodes  consists  of  mucus,  cells,  blood,  or 
bris.  .Such  of  this  as  is  soluble  is  distributeil  through  the 
•renchyma,  and  excreted  by  a symmetrical  water-vascular  system 
aich  opens  into  an  excretory  {lore— the  foramen  caudale — in  the 
cklle  of  the  posterior  border.  If  there  is  a sucker  present, 

-1  excretory  jiore  is  placed  in  front  of  the  sucker  on  the  dorsal 
tface. 

.pie  contents  of  the  .system  consist  of  a clear  or  reddish  fluid. 
Se.xual  System.- — .Most  of  the  trematodes  are  hermaphrodites.  A 
V,  such  as  the  Schistosoma,  are  sexually  differentiated. 

Ine  male  organs  consist  of  two  testes  with  their  vasa  efferentia 
itiiig  to  form  a muscular  vas  deferens  which  inrens  close  to,  or 
ectly  into,  the  genital  {lore. 
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In  the  atrium  is  a muscular  cirrus  pouch  which  may  be  projected, 
and  serves  as  an  organ  of  copulation. 

The  female  organs  include  an  ovary ; a pair  of  vitelline  sacs ; a 
short  oviduct ; Laurer’s  canal  (a  tube  originating  on  the  dorsal 
surface,  and  having  a receptaculum  seminis  suspended  to  the  inner 
end)  ; and  a uterus. 

■ The  fertilised  cells  with  their  shell  material  and  vitellus  pass  to 
the  uterus  which  occupies  a considerable  part  of  the  central  field. 
Its  terminal  part  lies  next  to  the  cirrus  pouch,  and  discharges  near 
the  male  orifice  either  into  a genital  atrium  or  on  to  the  body 
surface. 

This  terminal  portion  of  the  uterus  serves  as  a vulva — -Metraterm. 

Life  History. — The  ova,  being  deposited,  leave  the  affected 
organs  by  natural  channels.  When  they  have  reached  water,  as  a 
rule,  the  embryos  will  hatch  out ; in  other  cases  it  is  necessary 
that  they  be  ingested  by  some  intermediate  host,  and  are  only 
hatched  under  the  influence  of  intestinal  juices. 

The  ciliated  embryos — known  as  Miracidia — sooner  or  later  pene- 
trate the  body  of  an  intermediate  host — a fresh-water  mollusc — and 
become  a germinal  body,  without  an  intestine,  called  a Sporocyst. 
By  another  intermediate  generation  they  become  what  is  known  as 
a Redia,  a somewhat  similar  body  to  a sporocyst,  but  possessing  an 
alimentary  canal. 

A further  intermediate  generation  in  a fresh  host  results  in  their 
becoming  an  adult  known  as  a Ce7xaria.  These  adults  leave  their 
host,  and  are  able  to  move  in  the  water  by  means  of  a rudder-like 
tail. 

A final  entry  into  another  molluscan  host  is  made  ; where  the 
tail  is  lost  and  they  become  encysted.  Other  species  of  cercaria  may 
encyst  themselves  in  the  water  or  on  plants. 

In  either  case  they  are  taken  up  by  an  ultimate  host,  such  as  man 
or  the  sheep,  &c. , in  which  they  develop  and  reach  maturity. 

Endo-parasitic  trematodes  usually  only  occur  in  vertebrate  animals, 
and  they  may  inhabit  almost  any  organ.  The  intestine  is  the  favourite 
site,  then  the  liver,  bile  ducts,  or  gall  bladder. 

Classification  (after  Braun). 

I.  Heterocotylea. 

Exclusively  ecto-parasitic.  Well  developed  clasping  organs. 
Excretion  on  dorsal  surface  at  anterior  end.  Live 
■ chiefly  on  gilLs  of  fish,  in  the  bladder  of  amphibians, 
and  oesophagus  of  tortoises. 

II.  Aspidocotylea. 

Endo-parasitic.  Low  organisation.  Large  ventral  sucker. 
Excretion  by  posterior  pore.  Parasitic  in  intestine  of 
fish,  and  tortoises. 
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III.  Malacocotylea. 

One  or  two  sucking  disc.s.  Oral  orifice  anterior.  Intestine 
forked.  Genital  pore  on  ventral  surface.  Excretion 
at  posterior  end.  Sexual  organs  usually  combined. 
Endo-parasitic  in  vertebrates. 

(1)  Development  without  alternation  of  generations,  but  with 

formation  of  two  larval  forms  and  a change  of  hosts. 
Genera  ; — Uemistomum. 

TIolostomum. 

Diploslomum. 

Polycotyh’. 

(2)  Development  complicated  by  interpolation  of  generations 
that  reproduce  asexually  (sporocysts,  redia,  &c. ),  and 
by  one  or  two  changes  of  host. 

(a)  Ventral  sucker  at  posterior  end.  Excretion  on  dorsum. 
Genital  pore  median  line  of  ventral  surface.  Intestine 
without  appendages.  I’harynx  anterior  and  termed 
“oral  sucker.”  All  hermaphroditic. 

Genera : — Paramphiilomiuii. 

GastrothyUi.x. 

Gastrodisats. 

(b)  With  oral  and  ventral  suckers.  Excretion  at  posterior 

border.  Genital  pore  on  ventral  surface  or  lateral 
border.  Intestinal  fork  without  appendages.  All 
hermaphroditic. 

Genera : — P'ascioui. 

Fasdolopsis. 

Paragonimus. 

Opisthorchis. 

Cotylogonimus. 

Dicroca'litim. 

(c)  Structure  as  in  {b),  but  sexes  distinct. 

Genera : — Schistosomiim. 

Bitharzidla. 

(d)  Sexually  distinct.  Occur  in  pairs.  Arc  encysted. 
Eound  in  fish. 

Genera : — Didymozoon. 

Nematobolh  riu  m . 

{e)  Structure  as  in  (/<).  Oral  and  ventral  sucker.  Two 
retractile  rostrella.  Genital  pore  ventral  and  anterior. 
Genital  glands  posterior. 

Genus : — Rhopalias. 

(I'or  notes  on  the  Human  Trematodes  see  ChaiHer  xiv.  on  Bilharzi- 
is  and  Chapter  xix.  on  Distomiasis. ) 
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NEMATODES  (Rudolphi),  1809. —Nematodes  are  elongated  fili- 
form or  fusiform  worms  with  a chitinous  cuticle  either  smooth  or 
annulated. 

They  have  an  alimentary  system  and  an  anus. 

The  sexes  are  usually  separate  ; the  genitalia  of  the  male  open 
into  the  anus,  those  of  the  female  in  the  median  ventral  ridge  about 
the  middle  or  towards  the  anterior  end  of  the  body. 

Some  live  non-parasitically  in  water,  soil,  &c. ; others  are  parasitic 
in  animal  organs  or  in  plants. 

Anatomy. — There  is  either  a thick  or  thin  chitinous  cuticle,  in 
which  open  unicellular  cutaneous  glands. 

The  cutis  is  approximated  to  the  dermo-muscular  tube  which 
contains  a single  layer  of  longitudinal  muscle  fibres  which  can 
shorten  or  bend  the  body. 

There  are  some  four,  six,  or  more  ramified  cells,  up  to  i cm.  in 
size,  which  lie  close  to  the  walls  of  the  body  cavity,  and  are  called 
“ phagocytic  organs.  ” 

In  Ascaris  they  are  to  be  found  only  at  the  anterior  end  of  the 
body;  in  other  genera,  such  as  Strongylus,  they  may  extend  the 
whole  length  of  the  body,  corresponding  in  position  to  the  lateral 
ridges. 

The  Alimentary  System.— 'Yhe.xt.  is  an  oral  cavity  frequently  sur- 
rounded at  its  aperture  by  bristles  or  papillre. 

The  oesophagus  is  a short,  muscular,  bottle-shaped  tube  lined  by 
a prolongation  of  the  external  body  cuticle. 

There  is  a bulb-like  dilatation  of  the  posterior  part  of  the  oeso- 
phagus— the  stomach. 

From  this  is  continued  the  mid-gut,  a flattened  tube  lined  with 
cylindrical  or  flat  cells.  Intestinal  caeca  are  sometimes  present. 

There  is  a short  ectodermal  hind-gut. 

The  Nervous  System  contains  a central  nervous  organ  composed 
of  a fascicular  ring  (around  the  oesophagus)  remarkable  for  the 
number  of  its  fibres  and  ganglion  cells. 

From  this  ring,  a ventral  median  nerve  proceeds  backwards,  and 
likewise  a dorsal  median  nerve,  both  of  which  are  connected  by 
semicircular  commissures  asymmetrically  placed. 

Towards  the  posterior  part  of  the  body  there  is  an  anal  ganglion 
on  the  ventral  median  nerve,  and  a fascicular  ring  connecting  it  with 
the  dorsal  median  nerve. 

The  two  median  nerves  are  chiefly  motor. 

Two  rudimentary  eyes  are  sometimes  present  in  the  non-parasitic 
genera.  In  the  parasitic  forms  they  are  absent. 

Sensory  fibres  supply  the  oral  papillre. 

The  Excretory  System. — In  some  cases  this  consists  of  symmetrical 
tubes  running  in  the  lateral  ridges,  uniting  at  the  anterior  extremity 
into  a short  duct  opening  into  an  excretory  pore. 

In  other  cases  the  right  branch  may  be  absent. 

Connected  with  the  excretor}'  duct  is  a horse-shoe-shaped  cell 
with  an  intracellular  tubular  system. 
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In  a few  genera,  a special  excretory  system  is  absent,  its  place 
oeing  taken  by  the  cutaneous  glands. 

7%e  Generative  System. — In  the  male  there  is  a single  straight  or 
idnuous  testis  passing  into  the  spermatic  duct.  This  duct  contains 
. dilated  vesiculus  seminalis  and  a muscular  ejaculatory  duct  which 
'iipens  into  the  hind-gut. 

The  spermatozoa,  which  are  amcehoid  hut  have  no  flagella,  only 
ittain  their  full  development  in  the  uterus. 

The  female  organs  consist  of  an  orifice — the  vulva — situated 
centrally  and  at  about  the  middle  of  the  body;  a short  vagina 
eerminating  in  a hi-lohed  uterus,  contiguous  to  which  are  two  long 
il.liform  ovaries. 

Life  History. — Fertili.sation  takes  place  in  the  uterus.  A few 
enera  are  viviparous,  hut  in  most  nematodes  the  eggs  are  pa.ssed 
r.nd  are  subsequently  developed  in  moist  earth  or  water. 
Thick-shelled  eggs  can  resist  prolonged  desiccation. 

In  the  non-parasitic  forms  the  embryos  are  miniature  adults  after 
aatching  out.  In  most  of  the  parasitical  forms  they  are  really  larv;e. 

Ascaris  and  T>  ichocephalus  will  develop  if  the  ova  are  swallowed 
'7  a suitable  host. 

In  Stromrylns  and  other  genera,  the  larva;  are  hatched  and  live 
r.nd  moult  in  water,  eVc.,  and  gain  their  host  by  his  ingestion  of  the 
vehicle  in  which  they  are  contained. 

Sometimes,  however,  the  nematode  larva;  make  use  of  one  or 
■ lore  intermediate  hosts ; hut  there  is  no  multiplication  in  them  as 
:i  the  corresponding  phase  of  cestodes  and  trematodes. 

A cat  nematode — Ollulauus  tricuspis — passes  its  encysted  larval 
.age  in  the  muscles  of  mice. 

In  Trichinella  spiralis,  which  inhabits  the  intestines  of  some 
lammals  and  occasionally  man,  there  is  viviparous  reproduction, 
he  same  host,  however,  is  used  by  the  larva;  who  reach  the 
'iuscles  via  the  lymph  stream  and  blood. 

I Classification  (after  Braun). — This  is  not  very  satisfactory, 
'.'ematodes  are  usually  divided  into  a number  of  families. 

Fam.  I.  Enoplidez. 

A non-parasitic  marine  family. 

Fam.  2.  Anguillulid<e. 

Live  free  in  fresh  water  or  soil. 

A few  are  parasitic. 

Qisophagus  has  a double  dilatation. 

Males  have  two  spicules. 

Females  have  pointed  tails. 

Vulva  is  in  middle  of  body. 

Genera : — Anguilnda. 

Rliabditis. 

Heterodera. 
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Fam.  3.  Angiostomida:. 

Characterised  by  heterogony — i.e.,  alternation  of  two 
differently-structured  sexual  generations. 

Genera : — Rhabdonema. 

Angiostoma. 

Allantonema. 

Fam.  4.  GnathostomidcE. 

Ramified  spines  covering  whole  or  part  of  body. 

Stomach  parasite  of  vertebrates. 

Genus : — Gnathosioma. 

Fam.  5.  Filariidce. 

Filiform  nematodes. 

Oral  aperture  often  surrounded  by  papillse. 

GEsophagus  slender  and  without  bulb. 

Male  has  one  or  two  uneven  spicules. 

Vulva  is  anterior. 

Generally  ovoviviparous. 

Genera : — -Filaria. 

Spifopiera. 

Dispharagns. 

Fam.  6.  Trichotrachelida, 

GEsophagus  resembles  a pearl  necklace. 

Anterior  of  body  slender. 

Spicules  one  or  none. 

Ovary  single. 

Vulva  central. 

Genera : — Trichinella. 

Trichocephalus. 

Trichosoma. 

Fam.  7.  StrongylidcB. 

Possess  six  oral  papillte. 

Male  has  a bursa  copulatrix. 

Individuals  are  small. 

Family  is  a large  one. 

Genera : — Eustrofigylus. 

Slrong^dus. 

Syngamus. 

Sclerostoma. 

Ankylostcma, 

Dochmius. 
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Fam.  S.  Ascaridic, 

Mouth  with  three  paiiilhv. 

(Esophagus  with  bulb. 

One  or  two  spicules. 

Ovary  double. 

Genera : — Ascaris. 

Oxyuris. 

Heterakis, 

^^otes  on  the  Chief  Nematodes  of  Man*  (after  Braun)— 
V.habdiiis  pellio  (Schneider),  iS66. — The  males  are  0‘S  to  i "05  mm. 
pong;  the  females,  o'g  to  i '3  mm. 

1 he  posterior  end  of  the  male  has  a heart-shaped  bursa  with  7 to 
. 3 ribs  on  each  side. 

There  are  two  uneven  spicules. 

The  female  posterior  is  long  and  pointed. 

The  ovarj'  is  single. 

The  vulva  is  behind  the  middle  of  the  body. 

The  eggs  are  oval,  0 06  to  o'035  mm. 

The  larval  stage  is  parasitic  in  earth-worms.  The  adult  lives  in 
eecomposing  matter  in  the  soil,  but  is  a facultative  parasite  and  has 
:een  known  to  multiply  in  the  human  vagina. 

. Strou°yloides  inlestinalis  (Bavay),  1S77. — This  nematode  is  found 
1 China,  the  West  Indies,  Brazil,  Africa,  and  Europe. 

I Generation  is  by  heterogony,  or  alternation  of  reproduction, 
t One  generation  is  parasilic  (Anguitiula  inlestinalis).  Length, 
22  mm.  ; breadth,  0'034  mm. 

The  cuticle  is  transversely  striated. 

The  mouth  has  four  lips. 

The  ce.sophagus  is  long  and  cylindrical. 

The  anus  opens  in  front  of  the  posterior  e.vtremity. 

The  genital  orifice  is  in  the  posterior  third  of  the  body. 

1 Reproduction  is  hermaphroditic. 

1 It  is  introduced  into  its  human  or  other  host  by  food  or  water, 
i-eaching  the  intestine  it  bores  into  the  mucous  membrane;  and  in 
at  situation  the  eggs  (which  measure  0'055  by  0'032  mm.)  are 
•■'iveloped.  When  hatched  out  the  young  (measuring  0'2  mm.) 
:;ain  reach  the  lumen  of  the  bowel  and  largely  increase  in  size,  often 
..using  diarrhcea,  until  at  last  they  are  voided  with  the  fxces. 

They  then  become  a generation  (Anguillula  stcrcoralis) 
hich  is  sexually  ditTerenliated. 

The  body  is  smooth,  cylindrical,  and  slender  in  front. 

'The  mouth  has  four  indistinct  lips. 

'The  ce.sophagus  is  short  with  a double  dilatation. 

The  opening  of  the  anus  is  in  front  of  the  tail. 

The  males  are  07  mm.  in  length,  and  carry  the  posterior  end 
Hied  up. 

Sec  also  Chapter  .xii.,  on  Aiikyloslomiasis ; ami  Chapter  x.xii.,  on  Filariasis. 
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The  females  measure  i mm.  in  length,  and  the  tail  end  is  straight 
and  pointed. 

The  vulva  is  rather  behind  the  middle  of  the  body. 

In  about  thirty  hours  after  leaving  the  body  of  their  parents’  host 
they  copulate,  and  the  female  deposits  30  to  40  eggs  (oval,  _ 
o'oy  by  0‘045  mm.)  which  rapidly  develop.  I 

The  resulting  embryos  exhibit  the  features  of  their  parents 
(rhabditis  form).  They  continue  to  grow  and  soon  moult,  losing 
their  own  characteristics  and  acquiring  those  of  their  grandparents 
(strongyloid  form).  _ 

They  then  die  off  unless  they  reach  the  intestine  of  a suitable  | 
host,  and  so  restart  the  double  cycle  of  generations. 

Trichocephalus  dispar  (Rud.),  1801. — This  is  also  known  as 
T.  tricJiiurus,  and  is  the  common  “whip  worm.”  It  is  one  of  the  ■ 
commonest  of  the  tropical  parasites  of  man,  and  has  also  been  found  I 
in  monkeys  and  lemurs. 

The  male  is  40  to  45  mm.  in  length,  about  half  of  which  is 
filiform. 

There  is  a spiculum  2 '5  mm.  long,  in  a spinous  retractile  pouch.  H 

The  female  measures  45  to  50  mm.,  of  which  length  f are  B 
filiform. 

The  ova  measure  0'05  by  o '023  mm.,  are  brown,  barrel-shaped, 
and  perforated  at  the  poles  (Fig.  14). 

The  development  of  the  eggs  takes  place  in  water  or  in  moist  soil.  | 

Trichinella  spiralis  (Owen),  1835. — This  nematode,  as  an  adult,  < 
is  a parasite  of  various  mammals,  of  which  the  small  intestine  is  the 
usual  habitat. 

The  known  hosts  are  man,  the  black  rat,  the  sewer  rat,  domestic  . 
and  wild  pigs,  the  dog,  the  fox,  the  badger,  and  the  cat— the  latter 
four  being  least  easily  infected. 

The  male  is  i ‘5  mm.  in  length  and  0^04  mm.  in  diameter. 

The  anterior  part  of  the  body  is  narrow  ; the  cloaca  is  terminal, 
and  lies  between  the  two  caudal  appendages. 

The  female  is  3 to  4 mm.  in  length  and  0'o6  mm.  in  diameter. 

The  anus  is  terminal.  Copulation  takes  place  in  the  duodenum 
and  jejunum,  after  which  the  males  die  off. 

The  impregnated  females  burrow  into  the  mucous  membrane  and 
reach  the  lymphatic  spaces,  where  they  deposit  larvte  to  the  number 
of  some  1,500.  Their  size  is  O'l  by  o'oo6  mm.,  and  their  migration 
is  a passive  one,  brought  about  by  the  lymph  stream  and  circulating 
blood.  In  this  way  muscular  tissue  throughout  the  whole  body  may 
be  invaded. 

It  requires  some  ten  days  after  infection  for  the  embrj'os  to 
reach  their  destination,  d he  affected  muscle  fibre  degenerates  and 
becomes  inflamed.  In  their  encysted  condition  the  embnos  may 
remain  alive  for  eleven  years  in  the  pig  and  twenty-five  to  thirty 
years  in  man. 
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The  normal  hosts  are  the  black  and  brown  rats. 

The  geographical  distribution  of  the  nematode  is  almost  world- 
■nvide,  but  its  occurrence  amongst  human  beings  is  more  limited, 
(Owing  to  religious  prejudices  against  the  llesh  of  the  pig. 

Eusiron^S^'lns  gi\^as  (Rudolphi),  1S02. — A blood-red  nematode, 
.parasitic  in  the  kidney  of  the  dog,  seal,  horse,  iSic.,  but  known 
(Occasionally  in  human  beings. 

Tiiere  are  about  150  papilke  along  the  lateral  ridges. 

The  males  are  40  centimetres  in  length  by  5 mm.  in  diameter. 

The  anal  orifice  is  in  a collar-like  bursa  armed  with  papilla;;  and 
Uhe  spicule  is  5 mm.  long. 

The  females  are  too  centimetres  long  by  12  mm.  in  diameter. 

The  anus  is  terminal  and  of  a crescentic  shape. 

The  vulva  is  60  mm.  from  the  anterior  end. 

The  eggs  are  oval  and  brownish,  and  have  a thick  shell  (with 
E.aumerous  depre.ssions)  measuring  0 064  by  0^04  mm. 

The  eggs  develop  in  water  or  moist  soil.  .An  intermediate  stage 
i:  n fishes  is  possible. 

Strou^ylus  apri  (Gmelin),  1789. — This  nematode  is  a parasite 
i nhabiting  the  bronchial  tubes  ol  !the  pig  anil  wild  boar,  but  bus 
I'Deen  occasionally  found  in  man  and  the  sheep. 

No  intermed  ate  host  is  neces.sary. 

The  male  is  12  to  25  mm.  long.  The  bursa  copulatrix  is  two- 
obed. 

The  spicules  are  thin  and  have  a length  of  4 mm. 

The  females  are  50  mm.  long,  with  a recurved  anus  just  in  front 
of  the  posterior  e.xtremily. 

The  eggs  are  eliptical  and  measure  O’l  by  0‘05  mm. 

When  laid,  the  emliryo  is  already  formed  within. 

Slronyylus  suhtilis  (Looss).  1S95. — This  parasite  has  been  found 
n the  human  small  intestine  in  Egypt,  and  in  the  stomach  of 
. Japanese  woman.  It  is  also  a parasite  of  tb.e  camel. 

The  male  is  4 to  5 mm.  long,  and  is  considerably  more  slender  in 
iront  than  behind. 

There  is  a large  muscular  ce^ophagus. 

The  spicules  are  eipial  and  attain  a length  of  0’i5  mm.,  h.aving 
ome  supports  springing  from  the  front. 

The  female  is  about  6 mm.  in  length. 

The  anus  is  just  in  front  of  the  posterior  extremity,  which  tapers 
: ito  a slender  tail. 

The  vulva  is  at  the  last  fifth  of  the  body. 

The  ova  are  thin-shclled  and  oval  (0'o63  bv  0'O4i  mm.),  and  are 
eposited  before  segmentation. 

Ascaris  hunhricotdes  (L. ),  1758. — .V  red  or  greyish-\ ellow  W"rm, 
nown  to  the  Greeks  as  a-Tpoy/iiXn,  and  to  the  Latins  as 

''i/tea  rolunda. 


{For  Ankylos tomes  see  Chapter  xii.;  for  Filaria  see  Chapter  xxii.) 
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There  are  three  oral  papillre.  Of  these  the  dorsal  carries  two 
sense  organs,  and  the  two  ventral  papillae  one  sense  organ  each. 

The  male  is  up  to  25  centimetres  in  length  by  some  3 mm.  in 
diameter. 

The  curved  spicules  are  2 mm.  long. 

The  cloacal  orifice  has  70  to  75  papillae. 

' The  female  may  attain  a length  of  40  centimetres. 

The  vulva  is  at  the  junction  of  the  anterior  and  middle  thirds  of 
the  body. 

The  ova  are  eliptical,  with  a thickened,  transparent,  roughened, 
and  yellow-stained  shell.  They  measure  o 06  mm.  by  0'045  mm., 
and  are  deposited  before  segmentation  (Fig.  15). 

Short  periods  of  freezing  and  desiccation  does  not  affect  the  ova. 
They  develop  in  moist  earth  or  in  water  after  a long  incubation. 

Direct  infection  .is  the  general  rule,  acquired  by  ingestion  of 
embiyo-containing  ova. 

The  small  intestine  is  the  normal  habitat,  but  the  worms  wander 
considerably. 

In  geographical  distribution  it  is  ubiquitous. 

Ascarts  cants  (Werner),  17S2.  — This  is  a common  intestinal 
parasite  of  the  dog  and  cat.  It  occurs  also  in  the  l)mx;  lion,  &c., 
and  eight  cases  have  been  reported  in  man.  — 

The  male  is  50  mm.  long.  The  posterior  end  is  bent  spirally, 
and  has  26  pairs  of  papillre. 

The  female  is  150  mm.  long,  and  the  posterior  end  is  straight 
and  conical. 

The  vulva  is  in  the  centre  of  the  anterior  end. 

The  ova  are  spherical,  with  a thin  shell,  and  slightly  roughened 
surface.  They  are  o'o68  mm.  in  diameter. 

Qxytiris  vennicularis  (Linne),  1767. — This  parasite  was  known 
to  the  Greeks  as  aaKapis.  It  is  of  ubiquitous  distribution,  occurs 
princ-ipally  in  children,  and  inhabits  the  large  intestine. 

Infection  is  direct  and  easy. 

They  are  of  a white  colour,  with  an  annulated  cuticle. 

There  are  three  retractile  oral  papillm. 

The  male  measures  3 to  5 mm.  in  length,  the  female  10  mm. 

The  anus  is  about  2 mm.  in  front  of  the  tail  extremity. 

The  vulva  is  in  the  anterior  third  of  the  body. 

The  ova  are  thin-shelled  and  oval,  measuring  o '05  by  0‘02  mm. 
They  are  laid  with  embryos  already  developed  (Fig.  16). 

The  embryo,  which  has  a thin  tail,  passes  into  a folded  nematode 
shape,  in  a short  time,  if  the  temperature  be  sufficiently  high. 

Auto-infection  by  the  fingers  is  common. 


? ig.  14. — Ovum  of  I'rH'hocef^hnhts  dtsf'nr  500). 


Kig.  15 — ()vuin  cl  Asijtiy'is  htJui'riKCuifS  (X  ;;oo). 


Fig.  16. — Ovum  ol  '7'e*)mcuiaris  (X  500). 
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CHAPTER  IX. 

NOTES  ON  MOSQUITOES. 


CULICIDJE. 

IPhis  family  of  the  dipterous  insects  is  a highly  important  and 
nvidcly  distributed  one,  which  causes  endless  annoyance  throughout 
I'nhe  tropics  generally  ; and,  by  its  role  of  intermediate  host  in  the 
li  ife  history'  of  several  important  parasites,  is  a source  of  great  danger 
I'O  man. 

Distribution. — Moscpiitoes  do  not  flourish  much  in  temperate 
limates. 

In  many  parts  of  the  polar  circle,  as  in  the  North  of  Canada, 
.^apland,  Greenland,  &c.,  they  constitute  a veritable  pest  during 
the  summer  months — CuUx  pipiens  being  the  chief  form. 

In  the  tropics,  however,  they  are  especially  numerous  and  trouble- 
some, a fact  partly  due  doubtless  to  the  climate  and  partly  to  the 
uck  of  superficial  drainage  and  to  the  careless  domestic  habits  of  the 
' ropical  inhabitants. 

The  various  genera  are  very  widely  distributed.  The  tw'o 
■ommonest  species  are  (i)  Stegomyia  fasciala  (the  yellow  fever 
arrier),  which  may'  be  found  almost  anywhere  between  the  parallels 
f 40°  N.  and  S.  of  the  ecpiator,  and  which  is  the  commonest 
tos([uito  of  most  oceanic  islands  and  seaports  within  those  limits; 
nd  (2)  Cnlex  fatigatis  (the  common  brown  household  nv  squito), 
i'hich  has  almost  the  same  distribution. 

The  species  of  other  genera  are  often  especially  prevalent  in 
■ertain  continents  or  districts  ; while  a few'  genera  are  entirely  con- 
"ned  to  certain  countries. 

The  following  rough  list  will  show  at  a glance  the  main  dis- 
: 'ibution  of  .some  of  the  commoner  genera  — 

Rough  Table  of  the  more  favourite  distribution  of 
CERTAIN  Genera. 
f Culex. 

Temperate  climates,  < Grabhamia, 
t aides. 

Cold  zone,  . . Culex. 

. Tropical  I Anopheles. 

Hill  Districts,  . I Theobaldia. 
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( Culex. 

Tropical  N.  America,  <(  Gr^bhamia. 

’ j hlegomyia. 

\ Psorophora . 
/ (Edes. 

I Culex. 

I Ma7isonia. 
Tropical  S.  America,  s Stegomyia. 


(N.  and  S.  America.) 


6.  Tropical  Africa, 


j Psorophora.  (N.  and  S.  America.) 

I Sabethes.  (Only  S.  America.) 

\ Hcemagogus.  (S.  .America  and  W.  Indies. 
A nophcles. 

Culex. 

Mansonia. 


7.  Tropical  Asia, 


I Anopheles. 
) Mansonia. 
'l  Slegoviyia. 
V Ctdex. 


The  spread  of  mosquitoes  is  both  natural  and  artificial. 

The  natural  diffusion  is  perforce  limited,  for  it  can  only  be  effected 
by  the  restricted  agency  of  rivers  or  winds  which  can  convey  larvre 
or  adults. 

The  artificial  dissemination  is  accomplished  by  the  agency  of 
ocean-borne  transport  ; and  by  this  means  the  insects  may  be  carried 
immense  distances,  either  as  hibernating  adults  or  as  larvce  in  the 
ship’s  tanks. 

In  this  way  Culex  fatigans  was  introduced  into  Australia,  and 
has  since  spread  inland  by  the  medium  of  the  railways.  In  all 
probability  it  is  thus  also  that  Theobaldia  spathipalpis  spread  from 
Europe  to  the  Canaries,  the  Cape,  and  to  Egypt. 

Life  History  and  Habits. — The  adult  females,  after  copu- 
lation, generally  seek  water  on  which  to  lay  their  eggs.  Grah- 
hamia,  how  ever,  will  lay  on  damp  mud ; and  Dendro?nyia  Smil/iii 
on  leaves. 

They  alight  on  a leaf  or  some  floating  body,  and,  supporting 
themselves  on  their  four  anterior  legs,  cross  the  posterior  legs  at  an 
acute  angle  into  which  the  eggs  are  dropped,  side  by  side,  until  an 
elongated  boat-shaped  mass  is  formed,  which  the  insect  then  allows 
to  drop  into  the  water.  Several  hundred  eggs  may  be  contained  in 
one  raft  {Culex  and  Settiomyia). 

Some  mosquitoes,  however,  lay  their  eggs  separately  [Stegoniyia, 
Mansonia,  &c. ),  and  others  again  in  long  ribbons  (Tmiorhynchus). 

The  eggs  of  the  different  mosquitoes  are  often  of  peculiar  shapes 

(Fig.  17).' 

The  eggs  are  usually  laid  betweeen  five  and  six  in  the  morning, 
and  the  larvce  escape  at  periods  varying  from  two  to  six  days  or  more 
after  being  deposited  in  the  water. 

The  Larvae  (Fig.  18)  may  be  siphonate  or  asiphonate.  The 
latter  class  is  confined  to  the  Anopheliiue. 
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There  are  several  moults,  three  taking  place  in  the  first  two  or 
three  weeks. 

The  head  has  chitinous  plates  and  usually  compound  eyes. 

There  are  tw'o  short  anlennte,  mandibles,  and  maxilla;.  There  is 
■la  clypeus  and  numerous  sensitive  hairs. 

The  thorax  is  large,  and  has  lateral  or  dorsal  bristles. 

The  abdomen  has  nine  segments,  on  the  eighth  of  which  is  the 
rrespiratory  siphon,  in  the  siphonate  larvm.  The  ninth  segment  is 
-short,  and  has  the  anus,  some  plates  containing  air  chambers,  and 
n’ariously  arranged  bristles.  In  certain  anopheline  species,  dorsal 
ipalmate  hairs  are  found  on  some  of  the  segments. 


Frig.  17.— Culiciue  Ova.— i,  Jantliiiiosoma;  2,  Chrysocoiiop.s;  3,  Mansonia  ; 
Steg-oniyia  ; 5,  Anoplieles  ; 6,  Culex. 


The  characters  of  specific  value  in  asiphonate  larvm  are: — 

The  frontal  hairs. 

The  palmate  hairs. 

In  siphonate  larva; : 

The  number  of  comb  spines  on  the  siphon. 

The  inimber  and  form  of  spines  on  the  basal  comb  of  the 
eighth  segment. 

The  surface  position  varies. 
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In  the  siphonate  forms,  the  siphon  is  protruded  towards  the 
surface,  while  the  head  of  the  larva  depends. 

In  the  asiphonate  genera,  the  larva  lies  more  or  less  flatly  along 
the  surface. 

Most  larvce  feed  on  algte,  though  some  (Mucidus,  Toxorhynchus, 
Sac. ) are  carnivorous. 

The  larva  eventually  places  itself  horizontally  at  the  surlace  with 
the  dorsum  upwards,  and  through  a rent  in  the  thorax  the  Pupa 
(Fig.  1 8)  emerges. 

This  pupa,  or  nymph,  can  swim,  but  takes  no  nourishment. 

The  head  is  folded  on  the  thorax,  and  has  two  large  black  eyes. 


Fig-.  i8. — Larvaj  and  Pupse. 

The  respiratory  organs  open  on  the  thorax  instead  of  the 
abdomen,  by  a pair  of  siphons  through  which  it  obtains  air  at  the 
surface. 

The  abdomen  has  nine  segments  ending  in  two  broad  anal  plates. 

Specific  characters  are  not  marked  in  the  pupa  to  the  same 
extent  as  in  the  larva. 

The  life  span  is  short,  varying  from  forty-eight  hours  to’ a week 
or  more. 

When  ready  to  hatch  they  rise  to  the  surface  and  straighten 
themselves  out,  thus  splitting  their  integument  and  releasing  the 
imago,  who  rests  for  some  hours  on  the  floating  pupal  skin  until 
his  wings  and  body  have  dried  properly. 

Both  larvm  and  pupae  are  frequently  the  prey  of  fish  and  aquatic 
insects. 

Tire  larvae  of  dragon  flies  (Odouata)  and  water  beetles  {Hydro- 
philidcE)  devour  them  with  rapidity. 

The  Imago — Food. — The  vast  majority  of  mosquitoes  will,  of 
course,  never  taste  human  blood,  and  comparatively  few  even  that 
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if  other  mammals  or  vertebrates.  The  normal  food  for  all  of  them 
It.  probably  the  juice  of  leaves,  or  occasionally  fruit.  When  human 
■;lood  is  available,  the  following  genera  are  the  most  blood-thirsty:  — 

Stegomyia.  Cu/ex  {some). 

G ra  hh  amia.  Myzorhynch  us. 

Man  son  ia.  Stethomyia . 

In  almost  all  ca.ses  it  is  the  female  which  bites  man,  the  male 
tsing  an  exclusive  plant-feeder. 

It  has  been  erroneously  .stated  that  a meal  of  blood  is  a nece,s,sary 
weliminarj-  to  egg-laying. 

Hibernation. — In  the  tropics  mosquitoes  continue  to  breed  all 
:ae  year,  resting  during  the  dry  seasons. 

In  colder  climates  the  females  hibernate,  wliile  the  males  die. 

The  majority  of  species  will  hibernate  in  the  adult  form. 

. Anopheles  bifurcatus.  Anopheles  nigripes^  and  Dendromyia  Smithii 


nvive  the  winter  as  iarvre,  and  may  be  frozen  and  refrozen  with 
'■apunit)-. 

yGrahhamia  dorsalis  faces  the  rigors  of  winter  while  still  in  the 
r.  um  stage. 

••Activity.  — Most  mosquitoes  are  nocturnal  feeders,  lliough 
icasionally  taking  a chance  meal  in  the  day  time.  Slegomyia 
[; however,  feeds  largely  during  the  day  as  well  as  night, 
niie  distance  over  which  they  are  cai)able  of  travelling  is  probably 
i t much  over  a mile. 

'Certain  species,  such  as  Stegomyia  fascia/a  and  Cu/e.v/atigans 
L;  especially  domesticated,  and  are  usually  found  near  human 
bitations. 

The  darker  mosquitoes  (comprising  most  of  the  genera)  spend 
I j day  time  at  rest  in  dark  corners  in  the  house  or  in  the  jungle. 

ightly  coloured  genera,  such  as  Megarhinime  and  Saha/inie,  seek 
I ; sunshine. 
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The  resting  position  of  the  Anophelince  (except  Myzomyia 
culici/acies)  rather  resembles  that  of  a thorn  stuck  into  the  wall. 
Other  mosquitoes  do  not  keep  head,  thorax,  and  abdomen  in  one 
line,  and  sit  more  or  less  parallel  to  the  surface  of  support  (Fig  19). 
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Fig.  20.— -Anatomy  of  tlie  Mosquito. 
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Anatomy  of  the  Adult  Mosquito. 

1.  The  Head. — The  following  part.s  can  be  made  out  (Fig.  20) : — 

(a)  Two  large  compound  eyes. 

(3)  The  occiput,  between  and  above  the  eye.s. 

(c)  The  vertex,  between  and  in  front  of  the  eye.s  or  fron>. 
{d)  The  gen<c,  or  sides  of  the  head. 

(e)  The  clypeus,  a blunt  anterior  projection.  This  may  be 
simple,  ridged,  nude,  hairy,  or  .scaly. 

(/)  The  Proboscis: — 

Labruni  or  upper  lip. 

H\popharyux,  a single-pointed  cannula  lying  in  the 
groove  of  the  labrum.  It  is  pierced  by  the  salivary 
duct. 

Two  maxUhr,  lancet  needles  with  spiked  barbs,  on 
each  side  of  hypopharynx. 

Two  mandibles,  plain  lancet  needles  lying  by  the 
maxilla;. 

Labium,  or  lower  lip,  a sheath  enclosing  the  other 
parts.  It  is  fleshy  and  scale-covered. 

(g)  Two  palpir,  or  sensory  organs,  with  two  or  more  seg- 
ments. They  vary  greatly  in  size,  .shape,  and  length. 
{//)  Two  autenmc.  Thev  have  a basal  segment  and  a 
polyarthritic  flagellum  which  is  usually  ])lumo.se  in  the 
male  and  covered  with  short  hairs  in  the  female. 

III.  The  Thorax  is  composed  of  three  segments  rigidly  fused 
together.  The  mesothorax  occu])ies  the  largest  part,  and  the 
terguin  of  the  mesothorax  is  almost  the  only  visible  part 
when  the  insect  is  viewed  from  above.  From  each  of  the 
three  divisions  spring  a pair  of  legs.  All  part.s  of  the  thorax 
may  be  scale-covered,  but  tlie  metathorax  is  usually  nude. 
The  following  parts  should  be  identified  : — 

{a)  The  prothorax,  consisting  of  two  lateral  prothoracic 
lobes. 

{b)  The  mesothorax  or  mesouotum,  with  a sharply  restricted 
|MCce  at  the  posterior,  called 
(c)  The  scntellum,  which  may  be  rounded  or  tri-lobed. 

{a)  The  metathoi-ax  or  metauolum,  a rounded  extremitv 
of  the  thorax,  situated  under  the  scutellum. 

((f)  The  pleura  or  “ breast  side”  of  the  thorax. 

(/)  The  propleura  or  front  part  of  the  pleura,  from  which 
springs  the  front  leg. 

ig)  The  mesoplcttra  or  central  portion  of  the  pleura.  This 
carries  the  stigma,  the  middle  leg,  and  the  wings. 

(/;)  The  metapleura  or  posterior  portion  of  the  pleura,  from 
which  springs  the  coxa  of  the  hind  leg.  Just  above, 
and  attached  to,  the  base  of  the  metathorax  are — 
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{i)  The  halteres  or  poisers,  representing  rudimentary  hind 
wings.  They  are  a pair  of  small  club-like  organs, 
consisting  of  a stem  and  a pear-shaped  head. 

[j ) The  legs,  each  consisting  of  nine  segments.  Of  these 
the  basal  attachment  to  the  body  is  called  the  coxa  ; 
followed  by  the  trochanter,  fe7nur,  tibia,  metatarsus, 
and  four  jointed  tarsus  ending  in  two  claws  or  ungues. 

(k)  The  wittgs,  which  have  six  longitudinal  vehis  (except 

in  the  Ileptaphlebomyina,  which  have  seven).  The 
costal  vein  runs  round  the  whole  border  of  the  wing. 
For  the  names  of  veins  and  cells,  see  Fig.  20. 

III.  The  Abdomen  has  eight  segments.  In  the  female  it  ter- 
minates in  two  lobes  ; in  the  male  by  claspers,  &c.  The 
abdomen  is  often  scaly.  There  is  a border  of  bristles  along 
the  posterior  edge  of  each  segment. 


Fig.  21. — Culiciiie  Scales. 

I to  Head  scales.  4 to  8,  Thoracic  scales. 
9 to  13,  Wing-vein  scales. 


IV  The  Scales. — The  grouping  of  generic  characters  is  deter 
mined  by  the  scale  type,  which  is,  therefore,  of  importance. 
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(<z)  Head  scales  (i  to  3,  Fig.  21) 

i.  Narrow,  curved. 

ii.  Upright,  forked. 

iii.  Flat  or  spatulate. 

iv.  Spindle-shaped  \ 

V.  Twisted  J 

(<^)  Thoracic  scales  (4  to  S,  Fig.  21)  : — 

i.  Narrow,  curved. 

ii.  Flair-likc,  curved. 

iii.  Spindle-shaped. 

iv.  Flat,  spatulate. 

V.  Twisted. 

(c)  AMominal  scales  : — 

i.  Flat,  spatulate  (in  most  cases). 

ii.  Spindle-shaped  (Cellia). 

iii.  Narrow,  curved  [Pyretophorus^. 

iv.  Twisted  and  u[)right  {Mucidus). 

((f)  Wing  scales  (9  to  13,  F'ig.  21) : — 

i.  Narrow,  straight,  and  linear  Ctilex). 

ii.  Short,  broad,  and  spatulate  [Mclanoccnion). 

iii.  Broad  and  straight  ( V nniorliynchiis). 

iv.  Broad  and  asymmetrical  (Mansonia). 

V.  Heart-shaped  (Eloi  Icpliotnyia). 

vi.  Lanceolate  (Anopheles  and  Pyrctophorus). 

vii.  lS:c. 

E.xamples  of  .some  of  these  scales  will  be  seen  in  Fig.  21. 

> Internal  Anatomy  (Fig.  22). — The  food  juices  are  sucked 
i|;p  the  tube  formed  by  the  labrum  and  hypopharyn.x.  ^Vhen  the 

> losquito  bites,  some  saliva  is  injected  into  the  wound  by  a small 
I uct  which  runs  in  the  hypo])harynx. 

I The  various  mouth  parts,  mentioned  previously,  coalesce  behind 
I!  oe  clypeus. 

1!  Here  there  is  a buccal  cavity  opening  into  the  pharynx  by 
(i\ valvular  arrangement. 

i The  phayynx  extends  from  the  mouth  to  the  cesophagus,  and  is 
I je  pumping  organ  by  which  the  mosquito  sucks  up  juices. 

' The  oesophagus  is  a .short  tube  commencing  at  the  end  of  the 
I harynx,  at  about  the  level  of  the  neck,  and  extending  to  the 
irssophageal  valve  which  connects  with  the  mid -gut.  Opening 
I ito  this  (X'sophagus  are  three  large  blind  .sacs  wliich  Nuttall  and 
I hipley  have  shown  to  be  food  reservoirs.  One  is  ventral,  and 
"<tends  back,  when  full,  to  the  seventh  segment.  The  other  two 
re  latero-dorsal. 

The  ccsophageal  valve.,  answering  to  the  proventriculus  of  other 
isects,  is  a kind  of  valvular  tube  containing  a \aiiable  number  of 
<cresccnces,  and  serves  to  connect  the  ceso[)hagus  with  the  mid-gut. 
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The  mid-gut  is  a straight  tube  running  from  the  oesophageal  valve 
to  its  junction  with  the  hind-gut  at  about  the  level  of  the  sixth 
segment.  The  posterior  dilated  portion  of  the  mid-g^t  (in  which 
the  malarial  parasites  develop)  is  called  the  stomach. 
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The  hind-gut  is  short,  and  extends  to  the  anus.  It  is  arbitrarily 
ivided  into  three  portions — ileum,  colon,  and  rectum.  Into  the 
;;  ind-gut,  at  its  junction  with  the  stomach,  open  five  long,  con- 
coluted,  darkish  glandular  bodies — the  Malphigian  tubes — which 
,:re  supposed  to  have  an  excretory  function. 

The  salivary  glands,  by  which  malarial,  filarial,  yellow  fever,  and 
vossilily  other  infections  (such  as  dengue)  are  transmitted  to  man, 
onsist  of  two  tridohed  structures  situated  on  each  side  of  the 
hnorax.  From  each  of  these  structures  a duct  passes  forward  to  the 
e”vel  of  the  buccal  cavity,  where  the  two  ducts  anastomose  to  form 
I common  duct.  This  common  salivary  duct  is  connected  with  the 
nlivary  groove  in  the  hypopharynx  by  a chitinous  receptacle,  acting 
-s  a ]rump,  and  actuated  by  powerful  voluntary  muscles. 

The  salivary  duct  does  not  communicate  with  the  alimentary 
anal. 

Each  of  the  tri-lobed  glands  consist  of  three  cmcal  tubules,  two  of 
li/hich  secrete  the  .saliva,  and  the  third,  an  irritating  fluid,  .supposed 
o prevent  the  coagulation  of  the  abstracted  blood. 

The  respiratory  system  is  of  the  usual  type.  Tliere  are  no 
irigmata  in  tire  licad  or  last  abdominal  segment.  The  two  anterior 
.'loracic  ones  are  the  largest  and  most  important.  The  openings 
rre  small  and  much  hidden  by  .scales. 

The  main  trunks  from  the  stigmata  give  off  communicating 
r.ranches  to  those  before  and  behind,  and  end  in  a tuft  of  branches 
ar  the  supply  of  muscles  and  organs. 

The  genital  system,  in  the  male,  consists  of  a pair  of  testes 
: pening  by  va.sa  deferentia  into  the  ejaculatory  duct.  The 
enis  is  situated  between  the  two  claspers,  and  is  a soft  and 

Iceshy  organ. 

In  the  female,  there  are  two  ovaries  connected  with  a common 
'.'.uct  by  two  Fallopian  tubes. 

Spermatheca-,  for  storing  the  spermatozoa,  are  connected  with 
ais  common  duct  by  a tubule  of  small  calibre. 

Dissection  of  Mosquito's  Stomach. — Deprive  the  mosquito  of 
.'S  wings  and  legs,  and  place  it  on  a slide  in  saline  solution.  Make 
■small  nick  with  the  point  of  a needle  on  each  side  of  the  last  but 
:ne  abdominal  segment. 

Fix  the  point  of  one  needle  on  the  thorax  ; lay  the  shaft  of 
■second  needle  on  the  last  abdominal  segment,  and  exert  gentle 
•action.  The  weakened  exoskeleton  gives  way  at  the  jjoint 
:reviously  notched,  and  the  intestine  can  be  then  gently  drawn  out 
nr  some  distance.  Then  decapitate  the  insect,  when  the  rest  of 
re  alimentary  canal  can  be  easily  withdrawn,  and  removed  for 
'.<amination. 

To  dissect  out  the  salivary  glands  needs  care. 

The  back  of  the  thorax  is  separated  by  longitudinal  incision  with 
cataract  knife.  At  the  level  of  the  second  pair  t>f  legs  an  incision 
made  at  right  angles  to  the  jrrevious  one.  The  remnant  of  the 
lorax  is  now  fixed  with  a needle,  while  gentle  traction  is  made  on 
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the  neck  with  a second  needle.  The  salivary  glands  are  thus  pulled 
out  of  their  bed,  and  will  be  found  attached  to  the  head. 

A second  method  is  to  cut  across  the  thorax  at  the  level  of  the 
secotid  pair  of  legs,  and  decapitate  the  insect.  Leave  the  anterior 
portion  of  the  thorax,  thus  isolated,  in  the  saline  solution,  and 
mount.  A little  practice  is  necessary  to  perform  the  manoeuvre 
with  constant  success,  and  pressure  may  have  to  be  exerted  on  the 
cover-glass  to  squeeze  out  the  glands  from  underneath  portions  of 
the  exoskeleton. 


Classification  (after  Theobald). 
Sub-families  of 

CULICID-^. 

I 


I 

I.  Anophelinas. 

Proboscis  straight ; 
Palpi  long  in  both  sexes. 


I 

2.  Orthorhynchtz. 

Proboscis  straight ; 
Palpi  short  in  J , 
variable  in  $ . 


3.  AnkylorhytichcE. 
Proboscis  curved. 


Toxorhynchinse. 
Palpi  short  in  5 . 


I 

Megarhininae 
Palpi  long  in 
both  sexes. 


Metanotopsilcs. 
(Metanotum  nude. ) 


Metajiototrichce. 
(Metanotum  with  scales 
or  chastee. ) 


Heteropalpce. 
Palpi  long 
in  $ . 


Micropalpm. 
Palpi  short 
in  both. 


Culicina. 

I ^Wings 
(with  six 
long  veins. 


Heptaphlebomyinae. 
Wings  with 
even  long  veins. 


Heteropalpce. 
Palpi  long 
in  $ . 

I 

Hylo- 

conopinae. 


Micropalpce. 
Palpi  short 
in  both. 

I 

Dendro- 

myinae. 


I 

(Ediuae. 


Abdomen  simple. 


Haemagoginae. 
Abdomen  notched  below. 


TABLE  OF  GENERA. 
Sub-Family  Anophelinse  (Theobald). 

Genus  i.  Anopheles*  (Meigen). 

2.  Myzomyia*  (Blanchard). 

3.  CycloleppUron  (Theobald). 
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4.  Stethomyia  (Theobald). 

5.  Pyretophorus*  (Blanchard). 

6.  Arribalzagia  (Theobald). 

7.  Myzorhynchus*  (Blanchard), 
k Christya  (Theobald). 

9.  Lophoscclomyia  (Theobald). 

10.  Nyssorhynchus*  (Blanchard). 

11.  Cellia*'  (Theobald). 

12.  Aldrichia  (Theobald). 

13.  K'erlhzia  (Theobald). 

14.  Birondla  (Theobald). 

15.  Neocclliii  (Theobald). 

16.  Myzorhviichella  (Theobald). 

Sud-Famii.y  Ankylorhynchse  (Luiz). 

Toxorhynchinas  (Theobald). 

Genus  i.  Toxorhynchiles  (Theobald). 
Megarhininse  (Theobald). 

Genus  2.  Megarkhiiis  (Fabricius). 

3.  Ankylo! /tyitcktis  (Lutz). 


Sub-Family  Orthorhynchse  (Lutz). 
METANOTOPSIL.E  (Lutz). 


(a)  Culicinae  (Tlieobald). 


Genus  i. 

2, 

3- 

4- 

5- 
6. 

7- 

8. 

9- 

10. 

11. 

12. 

13- 

14. 
15- 
16. 
17- 

15. 

19. 

20. 


TheobaUia  { Blanchard). 
Lutziii  (Theobald). 

Mucidits  (Theobald). 
Mamonia  ( Blanchard). 
Tieniorhyuchiis  ( .Vrribalzaga). 
Melanocouion  (Theobald). 
Grabhamia  ( T h e o ba  1 d ) . 
Pseudogra  b ha  mi  a (Theobald). 
Acarlotnyia  (Theobald). 
Psorophora  (Desvoidy). 
fanthinosoma  (Arribalzaga). 
Desvoidea  (Blanchard). 
Eretmapodites  (Theobald). 
Stegomyia*  (Theobald). 
Pscudoskusea  ( Thcobal  d ). 
Scutomyia  (Theobald). 

CEdi  morph  us  (Theobald ). 
Leiceslcria  (Theobald). 
Macleaya  (Theobald). 

Hulecolo  myia  (Theobald). 
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21.  Phagoviyia  (Theobald). 

22.  Polyleptiomyia  (Theobald). 

23.  Hoiuardina  (Theobald). 

24.  Danielsia  (Theobald). 

25.  Lepidotomyia  (Theobald). 

26.  Catageiomyia  (Theobald). 

27.  Finlaya  (Theobald). 

28.  T^’ichorhynchus  (Theobald). 

29.  Quasi-stegomyia  (Theobald). 

30.  Bancroftia  (Lutz). 

31.  Culex*  (Linnseus). 

32.  Lophoceratomyia  (Theobald). 

33.  Trickoproiwmyia  (Theobald). 

34.  Lasioconops  (Theobald). 

35.  Gilesia  (Theobald). 

[b)  Heptaphlebomyinae  (Theobald). 

36.  Heptaplilebo7nyia  (Theobald). 

(c)  Aedinae  (Theobald). 

37.  Aedes  (Meigen). 

38.  Aedinus  (Lutz). 

39.  Aedeomyia  (Theobald). 

40.  Deinocerites  (Theobald). 

41.  Mimomyia  (Theobald). 

42.  Uranotevm'a  (Arribalzaga). 

43.  AnisocJteleo?nyia  (Theobald). 

44.  Ficalbia  (Theobald). 

45.  Leptosomatomyia  (Theobald). 

46.  Polylepido?nyia  (Theobald). 

47.  Verrallina  (Theobald). 

48.  Rhachionotomyia  (Theobald). 

49.  Eiorleptiomyia  (Theobald). 

(o')  Hsemagoginee  (Lutz). 

50.  H(vmagogus  (Willlston). 

51.  GuaPeria  (Lutz). 

B.  METANOTOTRICHAi  (Lutz.) 

(a)  Hyloconopinse  (Lutz). 

52.  Ti'ichoprosopon  (Theobald). 

53.  Joblotia  (Blanchard). 

54.  Gxldia  (Theobald). 

55.  Runchojuyia  (Theobald). 

56.  Hylocottops  (Lutz). 


N07’£S  OAT  A/OSQC/JTOJiS. 
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{/>)  Dendromyinae  (L«iz). 

57.  Dendromyia  (Theobald). 

58.  IVyeomyia  (Theobald). 

59.  Phoniomyia  (Theobald). 

60.  Sabethes  (Desvoidy). 

61.  Sahelhoides  (Theobald). 

62.  Sabethinus  (Lutz). 

63.  LitHiilus  (Theobald). 

* Only  those  genera  in  heavier  type  and  starred  in  the  above  list 
ire  at  present  known  to  be  of  medical  interest. 

For  more  detailed  study  it  is  advisable  to  consult  Theobald’s 
'.Jonograph  of  the  Culiadie  of  the  I For/d. 

The  following  brief  abstract  from  Theobald  may  prove  ol  use  in 
ooking  up  points  connected  with  the  chief  genera. 

Anophelinse. — This  sub-family  has  long  ]ialpi  in  both  sexes; 
iat  thoracic  and  scutellar  scales  are  absent ; the  proboscis  is  straight ; 
aie  wings  (except  those  of  Anophelis  bifureatus  and  Stethoniyia 
ximba)  are  spotted  ; and  the  resting  position  (except  that  of 
llyzomyia  culidfacies)  is  almost  at  right  angles  to  the  surface  ol 
tapport. 

The  metanotum  is  always  nude,  and  the  scutellum  is  always 
amjile — not  tri-h)bed  as  in  other  Culiddir. 

The  larvie  have  no  respiratory  siphon,  and  lie  parallel  with  the 
urface  of  the  water. 

There  are  115  species  of  this  sub-family  which  are  at  present 
nown.  Some  are  sylvan  ; others,  domesticated. 

'J'he  various  genera  of  the  Anophelime  may  be  thus  differentiated: — 
:i)  Thorax  and  abdomen  with  hair-like  curved  scales. 

(«)  Head  with  upright  forked  scales  only. 

1.  Wing-scales  large  and  lanceolate,  wing  unspotted  or 

collections  of  similar  coloured  scales. 

Gen  us : — A nophe/es. 

2.  Wing-scales  lanceolate,  but  small.  Spotting  of  varied 

colour. 

Genus : — ATyzomyia. 

3.  Wings  with  patches  of  large  inflated  scales. 

Genus : — Cycloleppteron. 

(/3)  Median  area  of  head  with  fiat  scales. 

Genus ; — Stethoniyia, 

’i)  Thorax  with  narrow,  curved  scales.  Abdomen  hairy.  Wing- 
scales  small  and  lanceolate. 

Genus : — Pyretophoriis. 
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(c)  Thorax  with  hair-like  curved  scales.  Abdomen  with  lateral 

scale  tufts,  and  scaly  venter.  Wings-scales  lanceolate. 

Genus : — A rrilmlzagia. 

(d)  Thorax  with  hair-like  curved  scales.  No  lateral  abdominal 
tufts.  Apical  ventral  tuft,  and  dense-scaled  palpi  in  the  2 . 
Wings  with  dense,  large,  lanceolate  scales. 

Genus : — Myzorhyuchus. 

(e)  Thorax  with  hair-like  curved  scales,  and  narrow  curved  lateral 

ones.  Abdomen  hairy,  with  lateral  apical  scaly  tufts.  Wing- 
scales  short,  lanceolate,  and  dense.  Fork-cells  short. 

Genus : — Christya. 

(f)  Thorax  with  very  long  hair-like  curved  scales.  Abdomen  hairy; 
last  two  segments  scaly.  Hind  femora  densely  scaly.  Wings 
broad,  blunt,  lanceolate  scales. 

Genus : — Lophoscelomyia . 

{g)  Thorax  and  abdomen  with  scales. 

(a)  Thoracic,  spindle-shaped;  abdominal,  as  lateral  tufts, 
and  small  dorsal  patches  of  flat  scales. 

Genus.: — Nyssorhynchus. 

(jS)  Abdomen  almost  completely  scaled  with  long  irregular 
scales  and  lateral  scale  tufts. 

Genus : — Cellia. 

(y)  Abdomen  completely  scaled  with  large  fiat  scales  as  in 
Culex. 

Genu.s : — Aldricliia. 

SYSTEMATIC  NOTES  ON  G-ENERA, 

A.  ANOPHELIN^. 

Genus  Anopheles. 

Habitat. — Europe,  N.  Africa,  Hills  of  India,  Australia,  W. 
Indies,  N.  America,  and  W.  Africa. 

Type  species. — A.  maculipenuis  (Europe  and  N.  America). 
No.  of  known  species  15. 

Spotted  -wing , species. — Scanty  in  several  speci’es,  such  as 
A.  crucians  (Wiedemann),  A.  gigas  (Giles). 

Malaria  carriers. — A.  maculipennis,  A.  algcriensis  (and 
possibly  all  the  other  species). 

Lar-oce. — A.  maculipennis  may  be  found  in  rain-water  barrels, 
&c. 
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Hibernation. — A.  maculipennis  can  hibernate  as  adult, 
bifnrcalus  can  hibernate  as  larva. 

Genus  Myzomyia. — .Small  mosquitoes  with  spotted  wings  and 
;aried  habits. 

Type  species. — M.  funcsta. 

I\Ialaria  carriers.  — J/.  listonii. 

M.  funcsta. 

.1/.  turkhudii. 

M.  ailicijacies. 

M.  nili. 


River  breeders.  — M.  listonii. 

M.  nili. 

M.  Junesta. 

Habits.— M.  culicijacics  adopts  the  culicine  position  when 
resting. 


Species  i. 


3- 

4- 

5- 

6. 

7- 

8. 

9- 
to. 
1 1. 
12. 

13- 

Id- 

's- 

16. 

17- 

iS. 

IQ- 

20. 

21. 


/)/.  funesta  (Giles).— C.  and  SV.  Africa,  .Sudan, 
Philippines. 

M.  (Giles).  — India,  F.M.S.,  Philippines. 

M.  ///(f/nrivV  (Theobald). — Philippines,  Malaya. 

M.  rhodesiensis  (Theobald). — C.  Africa. 

M.  culicifacics  (Giles). — India, 
d/.  (Liston). — India,  F.  M.S. 

M.  lonfpalpis  (Theoliald). — C.  Africa. 

M.  leptomeres  (Theobald).  — India. 

M.  (Theobald). — I'-razil,  Brit.  Guiana. 

M.  turkhudii  (Liston).  — India. 

M.  hispaniola  (Theobald).  — .Spain,  Madeira. 

M.  elegans  (James  and  Theobald). — India. 

M.  punctulata  (Diinitz). —.Sumatra,  Ihrneo,  \. 
Guinea. 

M.  tesscllata  (Theobald). — .Str.  Settlements. 

M.  leuiosphyra  (Ddnitz). — Sumatra,  Borneo,  N. 
Guinea. 

M.  albirostris  (Theobald). — F.M.S. 

M.  nili  (Theobald). — Sudan. 

M thorntonii  ( Ludlow).  — Philippines. 

M.  aconita  (Ddnitz). — Sumatra,  Java. 

M.  hebes  (Ddnitz). — K.  Africa. 

M.  pyrctophoroidcs  (Theobald). 


Genus  Cycloleppteroo. 

Species  i.  C.  grabhamia  (Theobald). — ^_Iamaica. 

2.  C.  mediopunetata  (TheobaUl).  — Brazil. 

Genus  Stethomyia. 

Species  i.  S',  nimba  (Theobald). — S.  .America. 

2.  S.  Jraailis  (Theobald). — F.M.S. 
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Genus  Pyretophorus. — Large  mosquitoes,  with  spotted  wings 
found  only  in  Africa,  Asia,  and  Australia. 

Bi  ceding  habits. — Larvae  found  in  flowing  water  as  well  as  in 
ordinary  situations. 

Malai'ia  carriers.  — P.  costalis. 

P.  cha7idoyei.  ■ 

P.  ardensis. 

d'ype. — P.  costalis. 

Sp.cies  I.  P.  costalis  CLiOew). — Africa,  Mauritius. 

2.  P.  wrtrj/ia/A  (Theobald).- — Mashonaland. 

3.  P.  minhmis  (Theobald). — Hongkong. 

4.  P.  ardensis  (Theobald). — Natal. 

5.  P.  chandoyei  (Theobald). — Algeria. 

6.  P.  SHpC7pictns  (Grassi). — S.  Europe. 

7.  P.  palcstinensis  (Theobald). — Palestine,  Cyprus. 

8.  P.  jevpn7'C7isis  (Theobald). — India. 

9.  P.  cinereus  (Theobald). — S.,  W.,  and  C.  Africa. 

10.  P.  (Skuse). — N.  S.  Wales,  Queensland. 

11.  P.  lutzii  (Cruz). — Brazil. 


Genus  Arribalzagia. 


Species  i.  A.  i/iaadipes  (Theobald). — Brazil,  Trinidad. 

Genus  Myzorhynchus.— Large,  dark  mosquitoes,  generally  with 
white  on  the  legs.  Palpi  and  proboscis  densely  scaled.  They  are 
wild  insects,  frequenting  especially  overgrown  dark  pools.  They 
bite  viciously,  but  their  connection  with  malaria  has  not  been 
proved.  The  parasites  can,  however,  develop  in  them  ; and  M. 
7tiger7-i77ius  has  been  proved  an  efficient  host  for  Eilaria  ba7icrqfti. 


Species  i. 

2. 

3- 

4- 

5- 

6. 

7- 

8. 

9- 

10. 

1 1. 


12. 

13- 

14. 

15. 

16. 


M.  barbirostris  (Van  der  Wulp).- — India,  W.  Africa. 
M.  ba7tcrofti  (Giles). — Queensland. 

M.  7i7/ib7-osus  (Theobald). — Malaya. 

M.  albotcE7iiatus  (Theobald). — Str.  Settlements. 

M.  Si7ie7tsis  (Wiedemann).  — China,  Formosa, 
F.M.S. 

M.  va7ms  (Walker). — Mala)’a,  China. 

M.  annttlaris  (Van  der  Wulp). — Java,  Malaya, 
India. 

M.  psendopictus  (Grassi). — Italy. 

M.  77ii7i7ittts  (Theobald). — India. 

M.  7iigcrri/n7is  (Giles). — India. 

M.  7nau7-itianus  (Grandpre  and  Charmoy). — 
Mauritius,  C.  and  N.  Africa. 

M.  pluT/tiger  (Donitz). — Hongkong,  India. 

M.  paluctis  (Theobald). — W.,  C. , and  N.  Africa. 
M.  psetidobarbirostris  (Ludlow). — Philippine.s. 

M,  cousta7tii  (Laveran). — Madagascar. 

M.  slracha7iii  (Theobald). 
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Genus  Christya  (Theobald). — These  are  apical  lateral 

lifts  of  scales  on  the  abdomen. 

Species  i.  C.  implcxa  (Theobald). — Uganda. 

Genus  Lophoscelomyia  (Theobald).— Only  known  as  yet  in 
iMalaya.  The  larvm  live  in  bamboo  hollows. 

Species  i.  L.  asiatica  (Leicester). — Malaya. 

Genus  Nyssorhynchus. — They  are  of  both  jungle  and  domestic 
l.iabits,  and  are  both  jiot,  puddle,  and  marsh  breeders. 

The  connection  with  malaria  is  not  proved,  but  parasites  will 
idevelop  in  some  of  the  species. 

Species  I.  A’,  maailatus  ( I heobald).  — India,  ^lalaya. 

2.  N.  theobaldii  [iSMsi).  — India,  Aden. 

3.  .\  . stcphensii  — India. 

4.  N.  fi<iii^I>ios!is  (Giles).  — India,  F.M.S. 

5.  A',  macidipalpis  (Giles).  — India,  .Mauritius, 

M.ashonaland. 

6.  N.  prcloriensis  (Theobald).  — Pretoria,  Natal. 

7.  N.  suitiiiiirii  (James). — Kashmir,  Malaya. 

S.  N.  lanvarii  (James). — Karwar,  Goa,  Malaya. 

9.  N.  (7 (Walker). — .Australia. 

10.  N.  masterii  (Skuse). — .\ustralia. 

11.  Ak  777<7/t’j  (Theobald). — F..M.S. 

12.  .\'.  y(7777£’.ff7  (Theobald). — S.  India,  Ceylon. 

13.  N.  philippinensis  (Ludlow).  — Philippines. 

Genus  Cellia  (Theobald). — Some  of  these  are  bush  mo.si|uitoes 
nreeding  in  pools  or  any  open  water.  Others,  as  C.  pharocusis, 
.0.  pukherrima,  and  C.  argyrotiirsus.  may  be  lound  in  houses, 
jut,  unle.ss  enclosed  during  the  night,  they  may  not  be  found  at 
haybreak. 

Malaria  carriers.  — C.  pharocusis. 

C.  arg^'ro/arsus. 

Species  i.  C.  pharoensis  (Theobald). — African  Continent. 

2.  C.  pJilcherrirna  (Theobald). — India. 

3.  C.  squaDiosa  (Theobald). — .African  Continent. 

4.  C.  kochii  QOMiXi). — Malay  Peninsula  and  .\rclii- 

pel.ago,  Philippines. 

5.  C.  argyrotarsits  ( Kobineau-Desvoidy). — W.  Indies, 

C.  and  S.  .America. 

6.  C.  albimanus  (^Viedemann).  — W.  Indies.  I!r. 

Guiana,  Brazil. 

7.  C.  higotii  (Theobald). 

Genus  Aldrichia  (Theobald).  — The  abdomen  is  completely 
overed  with  flat  overlapping  scales,  as  in  Cule.x. 

Species  I.  .-I.  error  (Theobald).- — India. 
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Genus  Bironella  (Theobald)  differs  from  all  the  preceding 
Anophelinm  in  having  the  fork  cells  very  small,  instead  of  long. 

Species  i.  (Theobald). — New  Guinea. 


B.  CULICIN^. 

Features. — Straight  probosces.  Palpi  short  in  females.  Meta- 
notum  nude.  .Six  longitudinal  wing  veins. 
Larvte  all  have  siphons. 


Genus  Theobaldla. — Species  of  this  genus  often  have  spotted 
wings,  and  may  be  confounded  with  Anophelincc.  They  are  usually 
of  domestic  habit  and  temperate  distribution.  T.  anmiiata  and 
T.  spathipalpis  are  frequently  found  in  privies.  The  adults 
hibernate. 


Species  i.  T.  amiulata  (Schrank).  — Europe,  India,  N. 
America. 

2.  I',  ficalbii  (Noe). — Italy. 

3.  I\  glaphyropetra  (Schiner). — Austria. 

4.  T.  zV/cfififWj' (Thomson). — California,  New  Mexico. 

5.  T.  spathipalpis  (Rondani). — Mediterranean  Lit- 

toral, N.  Africa,  India. 

5.  T.  penetrans  (Desvoidy). — France. 


Genus  Mucidus  (Theobald). — The  species  have  .a  mouldy  appear- 
ance, due  to  twisted  grey  scales.  The  larvK  breed  in  both  salt  and 
fresh  water,  and  are  carnivorous. 

Species  i.  M.  africamts  (Theobald). — Africa. 

2.  M.  ?nucidus  (Karsch). — Africa. 

3.  M.  alternans  (Westwood). — Australia. 

4.  M.  (Wiedemann). —India. 

5.  M.  scatophagoides  (Theobald). — India. 


Genus  Mansonia  (Blanchard). — They  have  broad,  flat,  mottled, 
asymmetrical  wing  scales.  The  ova  have  attenuated  necks  and  are 
laid  separately.  The  insect  is  an  exceptional  pest  along  the  Nile. 


Species  i.  M.  tilillans  (Walker).  — S.  and  C.  America, 
W.  Indies. 

2.  M.  pseudotitillans  ^\\Qohz\A). — S.  and  C.  America, 

W.  Indies. 

3.  M.  amazonensis  (Theobald). — S.  and  C.  America, 

W.  Indies. 

4.  M.  uniformis  (Theobald). — Africa,  Asia. 

5.  M.  (Theobald). — Africa. 

6.  M.  nigra  (Theobald). — Africa. 

7.  M.  annulifcra  (Theobald). — Asia. 

8.  M . annulipes  (Walker). — Asia. 
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Genus  Melanoconlon  (Tlieobald).— These  are  very  small  black 
'.mosquitoes  which  can  pierce  an  ordinary  mosquito  net  They  are 
)oth  domestic  and  sylvan.  The  larvK  occur  in  permanent  pools, 
leed  on  algar,  and  are  often  of  green  colour. 

Species  I.  M.  atratiis  (Theobald). — W.  Indies,  S.  America. 

2.  M.  spisipes  (Theobald). — \V.  Indies. 

3.  M.  nigripalptts  (Theobald). — \V.  Indies. 

Genus  Grabhamia. — The  wing-scales  are  parti-colouied,  giving 
she  wings  a pepper-and-.salt  appearance. 

The  eggs  are  often  laid  on  damp  mud.  The  larva;  have  short 
siphons,  but  lie  nearly  parallel  with  the  water  surface. 

About  fifteen  species  are  known.  They  are  mostly  from  N. 
t^merica  and  Europe ; one  is  from  Natal  and  one  from  the 
Philippines. 

G.  dorsalis  (.Meigen)  is  most  common  in  Europe,  and  is  found  in 
lihe  Thames  valley  and  along  the  E.  coast  of  Britain.  One  species 
LG.  ida/ia’tjsis)  is  sufficiently  small  to  get  through  a mosquito  net. 

Genus  Stegomyia  (Theobald). — This  is  a highly  important 
:rroup.  A name  frequently  given  to  them  is  that  of  “ Tiger  Mos- 
|uuito.’’  They  are  small  and  dark,  with  silver  markings  and  banded 
esgs.  The  scutellum  has  always  dense  fiat  scales. 

-Most  of  the  species  can  be  identified  by  the  thoracic  markings. 

There  are  both  sylvan  and  domestic  species,  and  most  of  them  are 
■)Oth  nocturnal  and  diurnal  in  habit. 

The  ova  are  oval  and  black,  are  deposited  singly,  and  can  with- 
tand  long  desiccation. 

Eighteen  species  are  known,  and  their  distribution  is  very  wide, 
im  most  parts  of  the  world  between  the  latitudes  of  40°  N.  and 
,co°  S.  representatives  may  be  found. 

fasciata  (Eabricius),  the  old  Ctile.x  fascialus,  is  the  carrier  of 
ellow  fever.  It  may  be  recognised  by  the  lyre-shaped  adornment 
f the  thorax — two  curved  silvery  lines,  separated  by  tuo  median 
■ellow  lines.  It  breeds  in  any  domestic  water  supply.  It  usually 
cests  on  any  dark  material  or  in  dark  corners  during  the  day,  but 
' .'ill  often  bite  by  day  as  well  as  by  night. 

It  is  quite  possible  that  others  of  this  genus  may  be  able  to 
:ransmit  yellow  fever,  though  this  has  not  yet  been  worked  out. 

There  is  one  species  widely  distributed  in  .A.sia  and  Oceania— 
•.  scuUllans  (Walker).  This  species  much  resembles  S.  fasciata, 
•lit  has  a single  median  silvery  line  on  the  thorax  instead  of  the 
'iTe-shaped  adornment. 

Species  I.  S.  fasciata  (Eabricius). — Between  40°  N.  and  S. 
of  Equator. 

2.  A.  scutellans  (Walker). — .-Vsia,  Oceania. 

3.  A.  africana  (Theobald). — W.  and  C.  Africa. 

4.  A.  ihomsonii  (Theobald). — India. 

5.  A.  grantii  (Theobald). — Socotra. 
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6.  S.  nigeria  (Theobald). — W.  Africa. 

7.  S.  crassipes  (Van  der  Wulp). — Burmah, 

8.  i".  argaUeopunclata  (Theobald). — Mashonaland. 

9.  S.  punctolateralis  (Theobald). — Queensland. 

10.  S.  stgnifer  (Coquillett). — N.  America. 

11.  S.  (Ludlow). — Philippines. 

12.  S.  W-alba  (Theobald). — India. 

13.  S.  pseudonivea  (Theobald). — Singapore. 

14.  A.  si»ipsonn  {Theobald). — Transvaal. 

15.  A.  powe7'ii  (Theobald). — Natal. 

16.  A.  anmilisosiris  (Theobald). — Ceylon. 

17.  A.  mediopiDictaia  (Theobald). — Ceylon. 

18.  A.  bj'evipalpis  (Giles). — India. 

Genus  Culex. — This  has  a very  world-wide  distribution.  The 
characters,  as  given  by  Theobald,  are  : — Plead  with  narrow,  curved 
scales  above,  flat  at  sides,  and  with  upright  forked  scales. 

Male  palpi  long  and  acuminate  No  flat  thoracic  scales,  except 
on  the  pleural. 

P’ork  cells  long,  lateral  vein  scales  linear.  Male  genitalia  have 
a lateral  leaf-like  process. 

At  present  there  are  about  250  species  placed  in  this  genus,  which 
will  undergo  subsequent  modification.  The  following  species  is  the 
chief  one  of  medical  importance  : — 

C.  fatigans  (Wiedemann). — This  is  the  tropical  brown  house 
mosquito,  and  is  the  main  intermediate  host  of  Filaria  baticro/ti,  &c. 

It  is  said  to  be  possibly  the  carrier  also  of  dengue,  but  several 
cases  noted  by  the  author  would  seem  rather  to  point  to  Stegotnyia. 

Its  distribution  is  very  wide  and  of  much  the  same  limits  as  those 
of  Stegomyia  fasciata. 

The  thoracic  scales  are  golden  brown,  with  two  dark  median  lines 
on  the  mesonotum.  The  abdomen  also  has  brown  scales,  with 
basal  white  lateral  spots,  and  creamy  basal  bands  to  all  segments. 
The  legs  are  uniformly  brown.  The  wings  have  brown  linear  lateral  j 
scales,  and  the  first  fork  cell  is  always  longer  than  the  second.  i 

The  eggs  are  laid  in  rafts.  The  larvae  have  a fairly  long  siphon,  J 
and  feed  on  algie. 

Other  sub-families  and  their  genera  are  not  of  sufficient  medical 
importance  to  be  dealt  with  in  this  volume. 
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CHAPTER  X. 

NOTES  ON  FLEAS  AND  TICKS. 

FLEAS. 

The  connection  of  fleas  with  the  transmission  to  man  of  bubonic 
blague,  and  possibly  of  other  diseases,  renders  the  study  of  them 
.nost  important  to  the  medical  biologist  or  epidemiologist. 

There  are  two  books  in  which  to  study  the  subject: — i.  Die  Flohe 
oy  Taschenberg.  2.  American  Siphonaptera  (/Vw.  U.S.  Nat.  Mus., 
ivol.  -\.\viii.),  by  C.  P'.  Baker. 

Fleas  for  identification  should  be  sent  to  Hon.  N.  C.  Rothschild, 
ITring  Park,  Herts. 

Anatomy  of  the  Flea. — The  flea  is  almost  peculiar  in  being 
aterally  compre.ssed. 

The  head  is  of  peculiar  shape,  small,  and  not  distinctly  separated 
trom  the  body.  The  clypeus  is  ab.sent. 

The  anteamc  are  placed  in  fossa;  behind  the  eyes,  and  consist  of 
■wo  basal  joints,  loosely  connected  with  which  is  a terminal  seg- 
nented  ma.ss  of  irregular  shape. 

The  mouth  is  differently  constructed  to  that  of  any  other  insect. 

It  consist  of: — (a)  A central  stylet — the  hypopharyu.e — serrated 
.hove  and  tubular  below. 

(l>)  Two  serrated  mandibles,  excavated  on  the  inner  side,  and 
orming  with  {a)  a hollow  tube. 

(c)  A single  labium  which  bifurcates  to  form  two  labial  palps, 

' i’hich  serve  as  a sliield  for  (a)  and  [b], 

(d)  'I'wo  flattened  plate-like  maxilUe,  each  having  a four-jointed 
>alpar  extremity. 

The  thora.x  consists  of  three  separate  segments. 

The  nictanotum  has  a flap  or  epiphysis,  thought  to  be  a homologue 
)f  wings. 

The  full  number  of  ten  stigmata  exists — three  thoracic  and  seven 
bdominal. 

The  abdomen  has  ten  overlapping  segments,  and  the  lack  of 
ontinuity  between  the  dorsal  and  ventral  integument  permits  of 
onsiderable  distension.  The  hinder  segments  are  ilifferentiated  to 
jrm  the  genital  apparatus. 

The  front  legs  have  a large  additional  basal  piece  (sometimes 
ailed  the  Ischium),  which  at  first  sight  gives  the  impression  that 
ley  spring  from  the  head. 
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Life  History  and  Habits.— The  female  lays  about  a dozen  I 
eggs  in  the  hair  or  fur  of  an  animal  host,  or  in  cracks  of  the  floor,  &c.  | 

In  many  species  these  ova  are  about  o'5  mm.  in  length.  i 

In  about  a week  or  more  they  hatch  out  into  larvcs.  The  young  j 
larva  bears  on  the  head  a curious  structure  for  breaking  the  egg-  | 
shell.  They  are  whitish,  worm-like  bodies  of  fourteen  segments. 
They  have  the  mouth  parts  of  a mandibulate  insect,  and  they  are  ' 
peripneustic — having  ten  pairs  of  stigmata.  I 

They  feed  on  any  organic  refuse  (or  blood)  ; and  in  about  eleven  J 
days  are  full  grown,  when  the  larva  makes  a cocoon.  Seven  to 
fourteen  days  thereafter,  the  perfect  flea  emerges.  Thus  the  whole 
evolution  takes  from  four  to  six  weeks. 

There  are  over  a hundred  species  of  fleas,  all  of  which  are 
parasitic  on  mammals  or  birds. 

It  has  been  frequently  said  that  each  species  of  mammal  has  its 
peculiar  flea.  As  a general  statement  this  is  not  far  wrong,  but  it 
is  by  no  means  the  case  in  every  instance.  For  example,  out  of 
too  fleas  found  on  human  beings,  about  97  will  prove  to  be  Pulex 
irritans.  On  the  black  rat  [Mns  rattus)  the  majority  of  fleas  found 
will  be  P.  cheopis,  though  not  in  such  large  percentage  as  mentioned 
for  P.  irritans  above.  With  equal  prevalence  P.  fasciatus  will  be 
found  on  the  large  brown  rat  [Mns  decumanus). 

There  is,  however,  a flea  {P.  serraiiceps  or  P.  felis)  which  exhibits 
no  invidious  distinctions  in  the  choice  of  a host.  This  flea  is  the 
commonest  of  all  fleas,  and  may  be  found  at  almost  any  time  on 
the  following  amongst  other  hosts  : — Cats,  dogs,  rats,  monkeys, 
sheep,  deer,  goats,  horses,  &c.  But,  even  although  found  on  such 
manifold  hosts,  this  flea  does  not,  as  a rule,  go  from  one  to  , 
the  other,  since  it  objects  to  being  dislodged  from  comfortable  . 
quarters.  ' 

When  a host  dies,  or  often  when  it  is  only  ill,  the  fleas  leave  it  in 
a body.  On  the  cold  corpse  of  an  animal,  it  is  extremly  rare  to 
find  a single  flea  left,  even  though,  during  life,  the  animal  had  been  } 
infested  with  -them.  Such  fleas  that  have  departed  seek  a similar  t 
host  in  the  neighbourhood.  If,  as  in  the  case  of  plague-stricken  f 
rats,  all  other  similar  hosts  have  left  the  neighbourhood,  then  the  ? 
flea  will  seek  the  nearest  warm-blooded  host  available.  Thus,  if  a - 
person  enter  a closed  and  empty  room  which  had  previously  been  } 
occupied  by  cats  or  dogs,  it  may  often  happen  that  he  is  viciously  '! 
attacked  by  fleas,  which,  if  examined,  will  generally  prove  to  be  the  | 
cat  and  dog  flea — P.  serraticeps. 

This  subject  is  of  great  interest  in  connection  with  the  spread  ol  ; 
plague  {vide  Chapter  xxx.). 

Most  fleas  have  a nocturnal  habit  of  feeding.  P.  sei-raticeps  is  the 
least  so,  and  will  feed  at  any  time  as  witnessed  by  the  tortures  of  our 
domestic  pets. 

Classifleation. — The  following  brief  scheme  will  show  some  of 
the  more  important  genera  : — 
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Thorncic  segments  short  and  narrow.  Labial  palpi  without 
pseudo-joints.  Third  antennal  segment  without  pseudo-joints. 

(n)  Maxillte  with  absent,  or  very  short,  projecting  laminae. 
IMaxillary  pulps  extending  beyond  anterior  coxae. 
Head  produced  into  sharp  point  in  both  sexes. 
Thoracic  flaps  extending  over  two  or  three  abdominal 
segments. 

«.  Maxilla  without  projecting  lamina.  Angle  of  head 
produced.  Thoracic  flaps  over  three  abdominal 
segments.  No  heavy  spines  to  fifth  tarsal  seg- 
ment. Legs  almost  spineless. 

Genus Sarcopsylla, 

ji.  Maxilla  with  short  projecting  lamina.  Angle  of 
head  not  produced.  Thoracic  flaps  over  two 
abdominal  segments.  Fifth  tarsal  joint  with 
usual  spines.  Legs  spinous. 

Genus : — Xestopsylln. 

(b)  Maxillaj  with  long,  narrow,  curved  lamina.  Maxillary 
flaps  as  long  as  anterior  coxte.  Head  evenly  round. 
Thoracic  flaps  over  one  abdominal  segment. 

Genus : — llectopsylla. 

Thoracic  segments  not  short  and  narrow.  Labial  palps  with 
three  or  more  pseudo-joints.  Third  antennal  segment  with 
nine  or  more  pseudo-joints.  Maxillary  palps  shorter  than 
anterior  coxa.  Thoracic  flaps  over  only  one  abdominal 
segment. 

(n)  Labial  palps  with  li  to  13  pseudo-joints.  Gravid 
abdomen  much  swollen.  Antepygidial  bristles  absent. 

Genus : — Vcrmipsylla. 

(b)  Labial  palps  with  three  to  five  pseudo-joints.  Ante- 
pygidial bristles  present. 

«•  Black  teeth,  posterior  of  tibia  i.  Fifth  tarsal 
segment  (i)  greatly  enlarged.  Claws  as  long  as 
fifth  joint.  Only  few  long  spines  on  coxm  i. 
Gravid  abdomen  swollen. 

Genus : — Mcgapsylta. 

1^.  .Slender  spines,  posterior  of  tibia  i.  Fifth  tarsal 
segment  (i)  not  greatly  enlarged.  Numerous 
rows  of  bristles  on  coxm  i.  Gravid  abdomen 
does  not  expose  interscleritic  membrane.  .Max- 
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illae  long  triangular:  apex  acute.  No  ctenidia 
to  abdominal  segments.  Posterior  tibial  spines 
in  pairs.  Row  of  four  stout  spines  on  last  seg- 
ment on  all  tarsi.  Eyes  large.  One  antepygidial 
bristle  on  each  side  in  female. 

(1)  Head  without  ctenidia. 

Genus: — Pulex. 

(2)  Head  with  ctenidia. 

Genus : — Cteiiocephalus. 

TICKS.  ; 

That  ticks  have  been  proved  to  act  as  efficient  hosts  for  the  1 
organism  of  the  “.Spirillar-fever”  of  human  beings,  as  well  as  for  j 
the  Texas-fever  of  cattle,  has  invested  them  with  an  importance  I 
previously  undreamed  of.  I 

Ticks  and  mites,  which  make  up  the  order  Acari,  are  the  only 
parasites  of  the  class  Arachnida. 

The  Order  Acari  is  divided  into  two  families. 

i.  Argasidcc. 

ii.  Ixodida. 

The  majority  of  ticks  which  are  harmful  to  man  belong  to  the 
first  of  these  two  families,  and  of  these  many  species  are  parasitic  on 
domestic  fowls. 

Ticks  may  be  readily  distinguished  from  insects,  because  they 
have — 

1.  No  antennae. 

2.  Four  pairs  of  legs. 

3.  No  differentiation  between  thorax  and  abdomen. 

Life  History. — The  fertilised  female  leaves  her  host,  drops  to 
the  ground,  seeks  some  secluded  spot,  and  there  lays  her  eggs. 

After  laying  several  thousand  eggs  during  the  course  of  a week  or 
two,  the  female  dies. 

In  some  two  months  or  less  the  eggs  hatch  into  six-legged  larvce) 
with  no  spiracular  or  genital  orifices.  These  larvae  climb  bushes  or 
shrubs  with  the  hope  of  attaching  themselves  to  some  passing  warm- 
blooded host.  This  object  being  attained,  they  feed  for  a few  days 
before  dropping  to  earth,  where  is  passed  a resting  stage  of  several 
weeks  preparatory  to  moulting.  At  the  latter  operation  a nyviph 
emerges — an  eight-legged  individual,  with  spiracular,  but  no  genital, 
orifices. 

This  pupa  repeats  the  wiles  of  the  larva,  and,  after  feeding  on  the 
blood  of  the  new  host  for  a week  or  so,  it  drops  to  the  ground  and 
hides  for  a few  weeks  till  the  adult  is  produced.  This  mature  tick 
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las  both  genital  and  spiracular  orifices,  and  is  furnished  with  four 
lairs  of  legs. 

The  quest  for  a host  is  a repetition  of  the  procedure  adopted  by 
"he  larva  and  pupa. 

Conjunction  of  the  sexes  occurs  after  a short  feed,  and  is  accom- 
iilished  on  the  part  of  the  male  by  the  insertion  of  his  mouth  parts 
-nto  the  genital  orifice  of  the  female,  which  lies  at  the  middle  or 
nterior  part  of  the  ventral  surface. 

The  female  then  leaves  her  host  to  .seek  a place  to  deposit  her 
X'ggs  : the  males,  however,  may  remain  on  the  host  for  several 
months. 

To  the  above  general  scheme  there  are  several  exceptions,  for 
'.xample — 

In  R.  bursa  the  metamorphosis  of  the  larva  into  pupa  takes  place 
m the  host,  after  which  the  pupa  falls  to  the  ground  for  its  final 
ran.sformation. 

In  Margar-opus  annulatus  both  the  larva  and  pupa  undergo  their 
hhanges  on  the  same  host. 

H.  agyptium  is  said  to  be  parasitic  only  in  the  adult  form. 

Ornithodorus  mouhata  passes  the  larval  stage  within  the  actual 
:gg,  the  pupa  emerging  on  rupture  of  the  shell. 

Ticks,  both  immature  and  adult,  can  withstand  starvation  for  some 
nonths,  or,  as  adults,  even  for  years,  provided  that  their  environ- 
lent  be  of  the  neces.sary  humidity. 

Their  longevity  varies  from  three  weeks  (Marparopus  anmilatus) 
I r eleven  weeks  (A’,  appendiaila/iis)  to  some  years.  If  there  is  no 
ack  of  food  the  duration  of  life  is  short : starvation  arrests  growth, 
nnd  prolongs  life  considerably. 

The  fej'tility  of  ticks  is  very  great,  the  female,  at  a single  laying, 

: ften  producing  as  many  as  20,000  eggs. 

Ornithodorus  mouhata  is,  however,  much  less  fertile  and  lays 
:ess  than  a couple  of  hundred  eggs.  This  pecularity  is  probably  due 
3 a diminished  destruction  ol  eggs  or  larva:  by  natural  enemies, 
•wing  to  the  peculiar  habits  of  the  adult.  The  habits  of  this  tick 
Dmewhat  resemble  those  of  the  ordinary  bed-bug,  for  it  hides  in 
: revices  of  native  huts  during  the  day  and  comes  out  at  night  to 
.tck  blood. 

Infection. — Texas  fever  of  cattle  can  be  transmitted  through  the 
irva  hatched  from  the  ova  of  Margaropus  annulatus  if  the  female  is 
irreviously  fed  on  infected  blood. 

In  R.  bursa  only  the  mature  tick  can  so  transmit  the  di.sease. 

Anatomy, — The  dorsum  is  membranous,  or  chitinou.s,  or  with 
chitinous  anterior  plate. 

The  eyes  are  simple. 

The  capitulum  is  a movable  sclerite  in  front  of  the  ist  pair  of  legs, 
nd  bears  the  mouth  parts.  These  latter  consist  of: — 

The  labium  (or  hypostoma) — a median  piercing  probe,  with  re- 
urved  teeth. 

The  mandibles  (or  chelicerce),  which  are  a pair  of  slender  organs 
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lying  dorsally  to  the  labium.  The  terminal  portion  has  two  or 
three  apophyses  bearing  recurved  teeth.  The  mandibles  are  en- 
cased in  the  mafuiihular  sheath,  a finely  toothed  membranous  sheath 
— forming,  with  the  mandibles  and  labium,  the  piercing  organ,  or 
haustellum. 

The  palpi  are  four-jointed  and  serve  as  a kind  of  sheath  for  the 
haustellum. 

The  legs  have  six  segments — coxa,  trochanter,  femur,  patella,  tibia, 
and  tarsus.  The  tarsus  is  slender,  and  bears  two  claws,  and  some- 
times also  a membranous  sucker  beneath  them. 

The  anterior  tarsus  bears  Haller's  sense  organ  near  its  apex. 

The  stigmata  are  situated  laterally  and  ventrally  behind  the  level  , 
of  the  4th  leg  in  Ixodida,  where  they  open  into  a peritreme  or  ’ i 
stigmal  plate.  In  the  Ar^asidce  they  lie  between  the  3rd  and  4th  i 
legs.  I 

The  genital  orifice  is  in  the  middle  line  of  the  ventral  surface,  a | 
little  behind  the  rostrum.  ] 

The  anus  is  valvular,  and  is  situated  near  the  posterior  ventral  j 
margin.  In  the  males  of  some  species  this  is  surrounded  by  four  ] 
anal  plates  or  clypei. 


Classification. 

1.— Fam.  Argasidse. 

The  scutum  is  absent. 

The  capituhim  is  concealed  by  a non-chitinous  extension  of  the 
dorsal  area. 

The  integument  is  uniformly  granular. 

The  palpi  are  unmodified,  the  4th  segment  being  non-retractile ; 
the  1st  and  4th,  long  ; and  the  2nd  and  3rd  not  excavated. 

There  is  no  claw  sucker  in  the  adult. 

Sexual  dimorphism  is  slight.  They  are  often  found  about  houses; 
are  frequently  parasitic  on  domestic  poultry.  They  hide  in  the  day 
and  feed  at  night. 

Table  of  Genera  (after  Pocock). 

A.  — Body  with  a lateral  cariniform  edge,  of  different  sculpture  to 
rest  of  dorsum  or  venter. 

(1)  With  a deep  post  anal  integumerital  groove. 

Genus : — Caris. 

(2)  Post  anal  groove  absent. 

Genus  : — Argas. 

B.  — Body  not  laterally  carinate  ; sculpture  as  that  of  dorsum. 

(1)  With  a movable  sclerite  on  each  side  of  palpi. 

Genus : — Alcctorobius. 

(2)  No  movable  sclerite. 

Genus : — Ornithodorus. 
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Notes.  — I.  Genus  Caris  (Latrielle). — Mistaken  for  Argas  by 
..  onie  authors.  Type  species  is  C.  vespertilionis,  a parasite  of 
tSuropean  l>ats.  The  body  is  as  wide  as  long. 

2.  Genus  Argas  (Latreille). — Body  is  hollowed  or  flat  dorsally, 
i:  nd  oval  in  shape.  The  eyes  are  ab,sent.  There  are  eleven  species, 
)pne  of  which  transmits  the  “ Spirillar  fever”  of  poultry. 

A.  rejlixus  is  a parasite  of  European  jiigeons. 

A.  persicHs  is  the  Garib-Guez  of  I'ersia,  giving  a severe  bile. 

A.  tholozaui,  of  Persia,  also  has  a malignant  bite. 

3.  Genus  Alectorobins  (Pocock)  —Type  s])ecie.s.  A.  Talaje 
iGucinn),  known  in  -Mexico  and  Columbia  as  “chinche,”  where  it  is 

great  pest.  Represented  in  Europe  by  A.  coniceps,  and  in  .S. 
ttfrica  by  A.  capatsis. 

4.  Genus  OrnithoJonis  (Koch). — Piyes  pre.sent  or  absent. 

The  species  O.  moubala  is  common  in  \V.  .Africa,  and  is  the 
Iratermediate  host  which  conveys  “.Spirillar  (or  tick)  fever.” 

II.— Fam.  IxodidJE. 

The  sculum  is  present. 

The  capilubun  is  exjjosed,  and  projects  at  the  anterior  end  of  the 
• ody. 

The  palpi  are  modified.  The  1st  segment  is  short;  the  2nd  and 
ixd  longer  and  excavated  internally ; and  the  4th  minute  and 
:ftractile. 

There  is  a daw-sucker  in  the  adult. 

Sexual  dimorphism  is  i)ronounced. 

^ The  tergum  is  covered  with  a dorsal  ])late.  There  are 
ventral  scleiites. 

2 The  dorsal  plate  is  only  on  the  anterior  part.  There 
are  no  ventral  sclcriles.  The  integument  is  highly 
distensible. 

Tahlk  ok  Ge.nkka. 

E Sub-family  Ixodime. — Males  (a)  Dorsal  integument  thickly 
aitiniscd  throughout.  No  porous  areas  on  capitulum. 

{b)  Ventral  surface  strengthened  by  five  or  seven  chitinous  plates 
t 'ooved  as  in  the  females. 

Females  (a)  Dorsal  surfiice  with  small  chitinous  plates  at  the 
iterior  extremity  ; and  two  jtorous  areas  on  the  capitulum. 

(b)  Transver.se,  recurved  pre-anal  groove,  surrounding  the  anus 
extending  back  to  the  posterior  edge  of  the  body. 

(i.)  'Ihird  segment  of  palpus  long  and  acuminate. 

Genus : — Ceralixodes. 

(ii.)  Third  palpal  segment  short  with  rounder  apex. 

{x)  Palpi  not  excavated  internally. 

Genus : — Eschatoccphaliis. 

(y)  Palpi  excavated  internally. 

Genus: — Ixodes. 
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II.  Sub-family  Rliipicephalina:. — Males  {a)  As  in  Ixodina:. 

(b)  Ventral  surface  soft ; or  with  two  or  four  adanal  plates. 

Females  (a)  As  in  Ixodina:. 

(b)  No  recurved  pre-anal  groove.  The  post-anal  groove  meets 
the  two  long  grooves  diverging  backwards  from  the  genital  orifice. 

(i.)  Palpi  long  and  slender. 

(x)  No  eyes. 

Genus: — Aponomma. 

(y)  With  eyes. 

Genus : — Hyalomma. 

A fnblyomtna. 

(ii.)  Palpi  short ; 2nd  segment  as  wide  as  long. 

(x)  No  eyes. 

Genus : — Haemaphysalis. 

(y)  Eyes.  ' 

a.  Capitulum  transversely  oblong  ? . Fourth  coxse  , 

enormously  enlarged  $ . 

Genus : — Dei  mcLcenlor. 

Ii.  Capitulum  hexagonal  ? . 

(a)  Spiracular  area  sub-circular.  Pre-anal  groove 
obsolete. 

Genus : — Margaropus. 

(b)  Spiracular  area  comma-shaped.  Pre-anal  groove 

present.  ^ 

Genus: — RJiipicephalus.  j 

Notes. — (After  Pocock,  Braun,  and  Stephens) — i.  Genus  Cera-  ( 
tiscodes  (Neumann,  1902). — C.  putus  is  the  only  known  species  of  j 
this  genus.  It  is  parasitic  on  certain  sea-birds.  • 

2.  Genus  Eschatocephalus  (Frauenfeld,  1853). — Several  species  ^ 

found  in  caves  as  parasites  of  bats.  i 

3.  Genus  Ixodes  (Latreille,  1795). — Are  small  sized  ticks.  The  . 
genus  contains  a large  number  of  species,  none  of  which  are  known  . 
to  be  pathogenic.  They  are  parasitic  on  horses,  cattle,  deer,  hedge- 
hogs, moles,  bats,  birds,  and  lizards. 

Two  well-known  species  are: — 

/.  ricinus — the  castor-bean  tick,  common  on  cattle  in  Europe. 

/.  hexagonus — the  European  dog  tick. 

4.  Genus  Aponomma  (Neumann,  1S99). — This  is  an  exotic 
genus  containing  very  few  species.  It  is  parasitic  on  tropical 
reptiles. 
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5.  Genus  Hyalomma  (Koch,  1879).  — Contains  only  a small 
r.aumber  of  species;  parasitic  on  certain  mammals  and  on  tortoises. 

6.  Genus  Amhlyomma  (Koch,  1844). — There  are  over  eighty 
;;..pecies;  parasitic  on  mammals. 

A.  variegatum  is  frequently  found  on  cattle  in  Rhodesia. 

7.  Genus  Hamaphysalis  (Koch,  1844).  — There  are  no  eyes, 
rrhe  2nd  palpal  segment  has  a lateral  spine.  Co.xa  i.  not  bifid  in 
jrither  se.x.  Coxa  iv.  normal  in  ^ . 

The  genus  contains  about  twenty-six  species,  of  which  //.  kachi — 
hhe  S.  African  dog  tick — possibly  transmits  Piroplasma  canis.  This 
cpecies  is  also  found  on  cattle. 

8.  Genus  Dennucentor  (Koch,  1844). — Eyes  are  present.  The 
aalpi  are  short  and  thick.  Coxa  i.  is  bispinate  in  both  sexes.  Co.xa 
V.  enlarged  in  the  male. 

About  twenty-four  species  are  known. 

D.  electHs  is  the  -American  dog  tick. 

9.  Genus  Margaropus  (Karsch).  — Formerly  known  as  “ Boo- 
'hhilus.”  There  is  only  one  known  species,  the  M.  aunnlakts  (say), 
ivhich  transmits  the  Texas  fever  of  cattle. 

10.  Genus  Rhipictphalits  (Koch,  1844) — ( = Eurhipiiephalus  of 
Neumann). — Possesses  eyes.  The  capitulum  is  hexagonal.  The 
:rd  palpal  segment  has  a recurved  spine.  The  male  has  one  or 
*wo  pairs  of  adanal  plates. 

There  are  more  than  thirty  known  species,  mo.stly  African — and 
ome  pathogenic. 

R.  anmilatus  transmits  -American  Texas  fever. 

R.  Jecoloratus  ,,  .S.  -African  ,, 

1 R.  australis  ,,  -Australian  ,, 
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CHAPTER  XI. 

SNAKE  AND  OTHER  VENOMOUS  BITES. 


Poisonous  bites  or  stings  occur  chiefly  amongst  members  of  three 
of  the  zoological  sub-kingdoms. 

In  the  subjoined  list,  those  orders  have  been  marked  with  an 
asterisk  to  which  the  harmful  genera  and  species  belong  : — 


f Class.  r Order. 


TJ  ? 

C J 

•r;  SV 

• 

X)  ^ 


I.  Hydrozoa 


II.  Actinozoa 


( I.  Crustacea. 


B « 


II.  Arachtiida 


III.  Myriapoda 


IV.  Insecta 


o 

T3  a 
tuo 

.S'§^ 

"T 

A 


I.  Pisces 


II.  Amphibia 


III.  Reptilia  . 


Hydrida  { Polypes). 

Corynida. 

Thecaphora. 

Traciiymedusce  (jelly  fish).* 

Zoantharia  (sea  anemones  ; corals). 
Alcyonaria  (red  coral). 

Rugosa  (coral). 

Ctenophora. 

Podosovia  (sea  spiders). 

A Carina  (mites  and  ticks).* 

Pedipalpi  (scorpions).* 

Araneida  (spiders).* 

Chilopoda  (centipedes).* 

Chilognatha  (millipedes). 

Panropoda. 

Hemiptera  (aphides,  bugs,  and  licades).* 
Aphatiiptera  (fleas).* 

Diptei-a  (flies  and  gnats).* 

Lepidoptcra  (butterflies  and  moths).* 
Hymcnoptcj'a  (ants,  wasps,  and  bees).* 
Coleoptera  (beetles).* 

Phary?!gobranchii  (lancelet). 
Marsipobranchii  (lampreys). 

Teleostei  (bony  fish).* 

Ganoidei. 

Elasmobranchii  (sharks  and  rays).* 
Dipjtoi  (mud  fish). 

Ophiomorpha. 

U rode  la. 

A??oura  (frogs  and  toads).* 

Chelonia  (tortoises  and  turtles). 

Ophidia  (snakes).* 

Laccj-tilia  (lizards). 

Crocodilia  (crocodiles  and  alligators). 
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The  following  remarks  give  the  chief  points  in  connection  with 
: ne  bites  or  stings  of  the  various  species  : — 

Jelly-fish. — Some  medusm  or  jelly-fish  are  poisonous  when  they 
i ome  in  contact  with  the  skin  while  bathing  or  swimming. 

The  poison  apparatus  is  contained  in  surface  tubercles,  and  the 

toison  is  transmitted  by  contact — e.g.,  Cyanea  capillata  and  Physalea 
slaaica  (or  Portuguese  man-o’-war). 

The  manifestalion  is  a local  stinging  pain,  followed  by  the  forma- 
:on  of  urticarial  weals. 

The  treatment  is  best  obtained  by  the  application  of  Carron  oil 
ocally.  One  of  the  best  ointments  possible  for  this  or  like  con- 
ations is  : — 


IJ. — Adip.  Lance,  . 
Ung.  Paraffin, 

01.  Amygdal., 


5i- 

5>ij- 

oiv. 


Warm,  and  add  while  st 


Liq.  Calci.s,  . 

Liq.  Plumbi  Fort,  . 
01.  Caryoph., 


_5i- 

5SS. 

mv. 


This  is  much  superior  to  Carron  oil. 

Ticks. — The  order  of  Acarina  contains  many  biting  ticks  which 
‘ttack  animals.  Ticks  have  a predilection  for  certain  hosts,  but  the 
irval  and  adult  stages  may  be  passed  on  dift'erent  animals. 

The  chief  species  that  attack  man  are  : — 

1.  Leptiis,  in  C.  America  and  West  Indies. 

2.  Tetrarhynchus  irritans,  in  Mississippi  ^'alley. 

3.  Argos  Persicus,  common  in  Persia. 

4.  Ornithodorus  moubata,  found  on  the  Zambesi. 

5.  Aleetorohiiis  talaje,  of  Guatemala. 

No.  I is  a hairy  tick,  and  occasionally  burrows  in  the  skin. 

No.  3 is  of  a blood-red  colour,  with  yellow  feet,  and  spotted  with 
Fhite  on  the  back. 

No.  4 is  the  cause  of  tick  fever  in  Uganda. 

No.  5 is  nocturnal  in  habit  and  lives  in  holes  of  bamboo  walls, 
esembling  Cimex  in  many  ways. 


Symptoms.  — There  is  local  cedema,  irritation,  and  itching,  and 
ccasionally  urticaria.  A certain  amount  of  constitutional  disturb- 
nnee  is  also  produced  at  times. 

Treatment. — Antiseptic  evaporating  lotions. 

The  subject  is  dealt  with  at  length  in  Chapter  x. 

Scorpions. — These  members  of  the  Pedipalpi  order  are  found 
'I  all  tropical  countries,  varying  in  length  from  2 to  6 inches; 
enerally  nocturnal  in  habit.  They  possess  a segmented  abdomen, 
le  last  six  joints  being  narrowed  into  a tail,  at  the  extremity  of 
I’liich  is  a curved  hook,  in  which  are  two  orifices.  There  is  a gland 
cceptacle  at  the  base  of  the  tail,  and  a duct  conveys  the  poison 
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to  the  openings  in  the  hooked  end.  Their  habitat  is  largely  in 
rotten  wood. 

The  character  of  the  sting  is  very  like,  though  more  severe  than,  ^ 
that  of  the  wasp. 

As  treatmetit,  the  application  of  ammonia  or  an  evaporating  lotion 
to  the  affected  part  will  usually  be  sufficient,  though  occasionally  the 
internal  administration  of  stimulants  may  be  indicated. 

It  has  also  been  recommended  to  incise  the  wound  and  rub  in 
crystals  of  potassium  permanganate,  as  in  the  case  of  snake  bite. 

Spiders. — A few  of  the  Araneida  order  can  inflict  poisonous  bites 
on  man,  especially  some  of  the  larger  tropical  forms. 

The  poison  apparatus  consists  of  an  elongated  poison  sac,  com- 
municating with  the  exterior  through  a fissure  near  the  point  of  the 
hard  curved  fang  which  constitutes  the  last  joint  of  the  falces  or 
modified  mandibles. 

The  symptoms,  however,  which  follow  the  bite  of  most  spiders  are 
seldom  more  than  little  or  much  local  irritation,  though  the  bite  of 
some,  such  as  Lycosa  tarantula  is  said  to  cause  extreme  symptoms. 

The  bite  is  nevertheless  immediately  fatal  to  the  many  small 
animals  which  form  the  normal  diet  of  the  spider. 

Nothing  is  needed  by  way  of  treatment  except  soothing  local 
applications;  although  in  case  of  some  tarantula  bites,  stimulants 
will  be  necessary. 

Centipedes. — These  examples  of  the  Chilopoda  order  are 
ubiquitous  in  the  tropics — largely,  but  not  invariably,  nocturnal  in  | 
habit.  They  frequent  stables,  and  enter  houses  frequently,  a 
favourite  place  of  repose  being  inside  boots  or  shoes.  They  are 
usually  about  4 inches  long,  but  may  attain  a length  of  8 inches. 
The  poison  is  at  the  head,  not  at  the  tail  as  in  the  case  of  scorpions. 

The  mandibles  (like  a pair  of  dilated  feet)  have  hooked  points 
with  an  aperture  for  ejecting  the  poison. 

The  symptoms  consist  in  considerable  local  irritation,  and 
frequently  slight  constitutional  disturbance. 

The  poison  is  probably  identical  with  that  of  the  scorpion. 

As  treattncnt  the  same  methods  should  be  adopted  as  recommended 
for  scorpion  bites. 

Bug'S. — These  are  insects  belonging  to  the  order  of  Hemiptera.  A 

They  have  a suctorial  mouth,  with  a grooved  rostrum  for  piercing.  7 

They  have  a distinct  and  offensive  smell.  The  most  well  known  f 
member  is  the  familar  Cimex  lecttdaritis  or  bed  bug  which  is  | 
ubiquitous.  * 

An  even  more  obnoxious  specimen  is  the  Benchuca,  or  great  black 
bug  of  the  pampas  of  S.  America. 

The  symptoms  following  a bite  are  too  well  known  to  need  . 
description.  The  irritation  and  localised  induration  are  more 
intense  and  persistent  than  the  bites  of  the  Aphaniptera. 

They  may  act  possibly  as  intermediate  hosts  for  parasites  or 
bacteria,  and  it  seems  not  unlikely  that  they  may  have  something  to 
do  with  the  spread  of  leprosy. 
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As  a rule,  no  treatment  is  required. 

Fleas  — The  fleas,  or  members  of  the  Aphaniptera  order,  are 
niversal  parasites  of  warm-blooded  animals.  An  account  of  their 
Te-history  and  cla.ssification  will  be  found  in  Chapter  x. 

As  a rule,  the  different  species  of  fleas  affect  a special  host,  and 
rev  do  not  attack  another  kind  of  host  unless  driven  by  hunger. 

The  common  flea  of  man  is  Tulex  irritans.  Symptoms — The  bite 
i irritating,  but  not  severe  or  peristent. 

' One  species,  the  Sarcopsylla  penetrans  or  jigger,  is  very  common  in 
ae  West  Indies.  The  male  is  parasitic  to  the  pig.  The  female, 
hhen  impregnated,  will  attack  any  warm-blooded  animal,  especially 
i.ian,  and  burrows  into  the  skin,  causing  local  irritation  and  often 

■ as  formation.  The  eggs  are  thus  discharged  to  the  surface. 

In  the  matter  of  treatment,  none  is  required  for  the  ordinary  flea 
itite.  An  encysted  chiggoe  (or  jigger)  should  be  enucleated  with  a 
leedle  and  the  cavity  touched  with  neat  carbolic  acid. 

Diptera.  — The  blood  sucking  diptera  in  the  tropics  are  many, 
the  chief  groups  are  the  following 
I.  Culiiidtc.  — Comprising  the  mosquitoes  and  gnat.s.  Notes  on 
lueir  life-history,  habits,  &c.,  will  be  found  in  Chapter  x. 

. 2.  Chironomidic  or  midges.  — These  are  widely  distributed  in 
me  tropics.  A very  minute  specimen,  the  Ceratopogon,  is  an 

■ -iceptionally  persistent  blood  sucker,  lie  can  gel  through  the 
L-eshes  of  most  mosquito-nets,  and  the  bite,  though  hardly  felt  at 
Ice  lime,  will  irritate  for  days,  especially  when  warm  in  bed.  They 
ee  commonly  called  sand  flies  in  the  West  Indies. 

3.  PsychodidiC  or  moth  flies. — These  are  also  very  small  and 
•- e found  both  in  Europe  and  the  tropics. 

The  best  known  is  Phlebotomus.  The  bite  is  not  as  irritating  as 
wat  of  the  ChironomidiC. 

.14.  Simulidic  (sand-flies  or  buffalo  gnats). — These  are  small 
ampbacked  flies.  Antenna;,  eleven  segments,  destitute  of  hairs, 
.'alpi,  four  segments. 

I Proboscis  has  epi-  and  hypo-pharynx  and  is  short  and  thick,  ^\'ings 
ve  relatively  large.  They  are  not  very  fierce  and  the  bite  is  not 
rry  irritating. 

15.  Tahanidic  (horse  or  gadflies. ) — There  are  .some  i ,300  species, 
r^any  of  which  are  found  in  the  tropics. 

The  male  fly  does  not  bite.  No  special  features  can  be  mentioned 
to  the  female  bite,  which  resembles  that  of  other  flies. 
t6.  Glossina  (Tsetse  flies.) — These  are  well  distributed  in  the 
opics.  The  bite  itself  is  not  a matter  of  much  importance,  but 

■ veral  species  act  as  hosts  in  the  spread  of  Piroplasma  bigem innm 
Kid  of  some  Trypanosomes.  These  are  : — G.  fusca  ; G.  morsitans  ; 
isd  G.  pallidipes. 

ILepidoptePa. — The  majority  of  butterflies  and  moths  are  liarni- 
-ss.  1 he  hairs  of  the  lar\'te  of  some  species  have,  however, 
itisonous  properties.  “ In  Ceylon,  a greenish  hairy  caterpillar, 
:ngiludinally  striped,  probably  of  the  genus  Bombyx,  which 
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frequents  the  leaves  of  the  Hibiscus,  alighting  on  the  skin  causes  as  ; 
much  irritation  as  the  sting  of  a nettle.  ’ 

“The  larvae  of  Neara  lepida  have  similar  properties.  They  are  , 
short  and  broad,  of  a pale  green,  with  fleshy  spines  on  the  upper 
surface,  each  of  which  is  charged  with  venom  that  occasions  acute 
suffering.  The  larvae  of  Adolia  are  also  armed  with  venomous  hairs. 
Another,  not  uncommon  in  certain  trees  in  terai  of  the  Himalaya, 
is  a dark  coloured  hairy  caterpillar,  which  is  apt  to  fall  on  people 
and  cause  intense  irritation.  It  is  known  as  ‘ Komlah,’  but  the  ; 
imago  is  not  known  ” {Fayrer).  ' 

Hymenoptera. — Auis  are  ubiquitous.  The  act  of  biting  with 
their  mandibles  extrudes  the  poison,  which  consists  of  formic  acid. 

The  largest  known  ant,  called  Camponotns,  a red  and  black  insect  . 
reaching  ij  inches  in  length  gives  a powerful  bite,  but  the  most 
vicious  is  that  of  the  Caringa  ^HLcophylla  smaragdina),  a red  ant  which 
builds  nests  in  trees  by  cementing  the  leaves  together.  The  irritation 
from  a bite  may  last  for  several  days. 

Bees  and  Wasps. — These  are  represented  in  the  tropical  fauna,  ! 
but  call  for  no  special  mention.  They  are  certainly  not  as  fierce  as  j 
their  brethren  in  the  colder  climates,  nor  do  wasps  seem  so  attached  J 
to  fruit,  possibly  because  they  can  get  a surfeit  in  the  jungle  without  < 
coming  to  the  haunts  of  man.  j 

An  occasional  specimen  may  prove  an  unwelcome  addition  to  a j 
luscious  mouthful,  and  the  resulting  sting  in  the  throat  may  cause  j 
dyspnoea  or  even  oedema  of  the  glottis,  necessitating  an  emetic,  and  J 
very  likely  tracheotomy.  i 

The  poison  sac  and  sting  are  in  the  tail.  | 

In  some  hymenoptera,  such  as  Ophion  and  Paripla,  the  female  1 
ovipositor  is  used  also  as  a weapon.  i 

Coleoptepa. — Several  members  of  this  order  (beetles)  have  an  ' 
acrid  secretion  which  excites  inflammation  or  vesication.  Examples  | 
of  these  are  : — ' 

Mylabris  cichorii,  in  India. 

Canfharis,  in  Senegal. 

Lyfta  vittata,  in  America. 

Lytta  ruficeps,  in  Chili. 

The  same  treatment  as  in  the  case  of  jelly-fish  stings  should  be 
adopted. 

Pisces. — The  fish  have  no  poison  glands  analogous  to  those  in 
the  other  natural  orders. 

Many,  however,  such  as  the  Rays,  are  armed  with  sharp  or 
serrated  opercular  or  fin  spines,  which  can  inflict  lacerated  and 
painful  injuries. 

In  several  genera  {e.g.,  Thalassopktyne)  there  is  a distinct 
receptacle  or  sac  for  the  irritating  fluid.  In  others  (such  as 
Trachhms  or  weever)  there  is  a cavity  in  the  spine  itself. 

The  treatment  should  take  the  form  of  sedative  fomentations,  and, 
if  there  is  much  depression,  alcohol  should  be  administered. 
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D Amphibia. — There  is  no  poison  apparatus  in  Amphibia  like  that 
If  the  Ophidia. 

H Toads  and  Salamanders,  however,  have  certain  glands  in  the  back 
|r"hich  secrete  a venomous  fluid.  Thus  if  a toad  be  seized  by  a dog, 
lunch  local  irritation  and  salivation  may  be  caused  in  the  dog’s 
I with. 

The  glandular  venom,  if  injected  into  guinea-pigs  and  other 
■nimals,  causes  cerebro-spinal  effects,  and  death  results. 

IReptilia. — The  poisonous  biters  of  this  class  are  confined  to  one 
: tier — the  Ophidia  or  snakes. 

They  are  abundant  in  the  tropical  zone,  and  comprise  nearly  2,000 
mown  species. 

. All  the  snakes  are  carnivorous.  As  a rule,  they  do  not  resent 
'pproach,  and  only  a few  poisonous  species,  such  as  Ophiophagus 
:2ps,  will  follow  and  attack  a human  being.  We  may  class  the 
akes  in  five  categories  : — 

II.  Ground  Snakes. — Body  cylindrical,  fie.\ible,  with  smooth 
or  keeled  scales.  Food,  chiefly  terrestrial  vertebrates. 
Majority  non-poisonous.  Comprise,  however,  the  most 
poisonous  of  all.  Oviparous  (except  the  vipers). 

:2.  Tree  Snakes. — Body  compressed  and  slender.  Ventral 
scutes  carinate  on  sides.  Tail  prehensile.  Eye  large. 
Colour,  often  bright.  Food,  arboreal  animals.  Species, 
both  poisonous  and  innocuous.  Oviparous. 

53.  Sea  Snakes. — Compre.ssed  rudder-shaped  tail.  Fifty  species 
known.  Inhabit  Indo-l’acific  Ocean.  Completely  marine, 
cannot  move  on  land.  Food,  fishes.  N’iviparous  and  poison- 
ous. 

:4-  Fresh-water  Snakes.— Body  cylindrical.  Tail  tapering. 
Head  flat.  Viviparous  and  innocuous. 

55.  Burrowing-  Snakes. -Cylindrical  rigid  body.  Teeth  few. 
Short  strong  tail.  Rudimentary  eye.  All  innocuous.  Ovi- 
parous. 

IThe  following  are  the  more  ini])ortant  of  the  poisonous  snakes  : — 

II.  Naja  iripudians  (iobi\i),  5 to  7 feet  long.  Distrib. — India, 
China,  E.  Indian  Archipeh,  Africa,  &c.  Responsible  in  India 
for  about  200  deaths  per  mille. 

;2.  CrotalidiP  {raltksiiakcs),  3 to  5 feet.  Distrib. — N.  and  S. 

America. 

.'3-  Vipcra  Russillii  [Tic  Poionga),  4 feet.  Distrib. — India, 
Burmah,  and  Ceylon.  Is  very  deadly. 

-4.  Ophiophagus  chips  (Hamadryad),  14  feet.  Geogr.  range. 
Identical  with  cobra,  l)ut  is  scarcer  and  more  dangerous. 
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5.  Boa  constrictor,  7 to  10  feet.  Distrib. — Central  America  to 

Brazil. 

6.  Boa  murina  (anaconda),  20  to  30  feet.  Distrib. — S.  America 

and  Trop.  Pacific. 

7.  Trigonocephalus  (pit  viper),  6 feet.  Distrib. — Central  America 

and  West  Indies.  Eats  rats  on  sugar  plantations,  &c. 

Anatomical  Features  of  Snake  Skulls.— The  skull  is  well 

ossified  and  the  cranial  bones  distinct. 

The  mandible  (lower  jaw)  is  complex  and  united  to  the  skull  by 
movable  quadrate  and  squamosal  bones.  It  may  have  many  or  few 
teeth.  Its  symphysis  is  loose.  The  maxillae  (upper  jaw)  is  some- 
times long  with  numerous  teeth,  or  may  be  shortened  with  a few 
teeth  or  only  one  tooth.  In  the  poisonous  snakes  the  poison  fang 
is  situated  in  the  maxilla  ; this  is  a long  conical  tooth  with  a groove  on 
the  anterior  aspect  communicating  with  a compound  racemose  gland 
in  the  temporal  region.  The  gland  secretes  a clear  viscid  fluid  like 
glycerine,  and  when  the  mouth  is  closed,  this  fluid  is  ejected  by 
muscular  action  along  the  groove  of  the  fang. 

In  the  Crotalidci,  opening  of  the  mouth  rotates  the  fang  vertically  ; 
when  the  mouth  is  closed  the  fang  is  horizontal.  In  the  genus  Naja, 
the  fang  is  not  capable  of  erection. 

The  pterygoid  and  palatine  bones  also  carry  teeth,  some  more  and 
some  less. 

Physiology  of  Snake  Poison.— The  poison  gland  can  be 
regarded  as  a modified  salivary  gland,  and  is  situated  below  and 
behind  the  eye. 

The  venom  looks  like  glycerine  ; has  an  acid  taste,  and  coagulates 
with  heat.  Its  action  is  most  active  on  warm-blooded  animals.  It 
is  most  rapid  when  injected  into  the  blood,  but  can  also  be  absorbed 
by  mucous  and  serous  membranes. 

Oppenheimer  recognises  four  principles  in  snake  poison  : — 

1 . Hremorrhagin. 

2.  Hsemo-agglutinin. 

3.  Htemo-lysin. 

4.  Neurotoxin. 

No.  I.  Is  the  chief  constituent  of  rattlesnake  venom.  It  attacks 
the  endothelium  of  vessel  walls.  It  is  a globulin,  obtained  as  a 
white  precipitate  by  dilution  ; easily  redissolved  in  saline  solution, 
and  is  then  very  toxic. 

No.  2.  It  attacks  the  red  blood-corpuscles.  It  is  destroyed  by  a 
temperature  of  170°  F. 

No.  3.  Is  the  chief  constituent  of  cobra  poison.  It  attacks  the 
red  blood-corpuscles.  Its  local  effects  are  slight,  but  it  is  rapidly 
absorbed.  It  is  a peptone. 

No.  4.  Attacks  the  cells  of  the  central  nervous  system. 
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Poisonous  snakes  are  found  to  he  immune  to  the  venom  of  other 
makes  of  their  genus. 

Snake-poison  Antivenenes.  — i.  Calmette’s  antivenene 
lerum.  Made  at  Lille  Pasteur  Institute.  Cobra  venom  employed. 

2.  Brasil’s  anti-ophidic  serum.  Made  in  Caracas.  Rattlesnake 
;enom  employed. 

Remarks. — A commission  reported  on  the  therapeutic  value  and 
omparison  of  the  above  in  January,  1906.  They  found  that  three- 
;enths  of  a milligram  of  rattle.snake  venom  was  fatal  to  a guinea-pig. 
:'hey,  therefore,  took  two  guinea-pigs  and  injected  5 c.c.  of  Calmette's 
L-erum  into  one  and  5 c.c.  of  Brasil’s  serum  into  the  other.  Then 
.\alf  a milligram  of  rattlesnake  venom  was  injected  into  both.  The 
ormer  died  in  six  hours,  the  latter  showed  no  ill  effects. 

It  seems  certain,  therefore,  that  the  composition  of  the  venoms 
aaries  too  much  in  different  snakes  to  be  able  to  employ  a single 
: ntivenene. 

Calmette’s  should  be  used  to  protect  against  cobra  bites  and 
'ifrasil’s  against  rattlesnake  bites. 

Clinical  Features  of  Snake-bites.— The  degree  0/  danger 
L-epends  on  : — i.  Quantity  of  poison  injected  (worse  in  case  of  large 
nnd  vigorous  snakes). 

2.  Strength  of  individual  bitten  (worse  in  children  or  weakly 
•aersons). 

3.  Position  and  depth  of  bite  (worse  in  vascular  tissue  or  veins). 
The  local  effects  are  : — Pain,  swelling,  and  paresis  ; also  (if  not 

eath)  cellulitis  and  sloughing. 

T\\q  general  effects  are: — Fainting,  depression,  nausea,  dv.spnoea, 
omiting,  loss  of  co-ordination,  rela.xed  sphincters,  coma,  and 
onvulsions. 

The  constitution  of  the  blood  is  altered  ; the  nerve  centres  are 
aralysed.  Death  occurs  by  asphyxia. 

Post-mortem,  the  blood  is  found  very  tluid. 

The  frognosis  is  usually  a matter  of  prompt  and  early  treatment, 
hich  gives  the  only  possibility  of  recovery  if  the  bite  has  been  by 
ne  of  the  more  poisonous  snakes. 

Treatment  of  Snake  bite.— The  treatment  summarised  by 
■dinthcr  as  long  ago  as  1864  can  hardly  be  improved  upon  :— 

1.  If  on  extremities,  ligature  tightly  above  the  \vound. 

2.  Freely  enlarge  the  punctured  wounds. 

3.  Suck  the  wound  (if  no  abrasion  in  mouth). 

4.  Cauterise  with  hot  iron  or  AgNO.,. 

5.  Inject  Pot.  permang.  into  the  wound. 

6.  Give  stimulants  internally. 

The  only  difference  in  modern  procedure  is  that  devi.sed  by 
■auder  Brunton,  where,  instead  of  3,  4,  and  5 above,  the  enlarged 
■ound  is  packed  with  permanganate  crystals,  and  well  rubbed  in. 
Ferris  & Co.  of  Bristol  sell  a first-aid  snake-bite  outfit,  consisting 
fa. small  box  containing  a lancet  on  a hollow  wooden  stem  com 
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taining  pot.  permanganate  crystals ; also  a small  bottle  of  crystals, 
tape,  lint  and  plaster.  The  whole  weighs  2^  ounces  and  measures 
if  inches  by  i inch,  costing  3s.  6d. 

Rogers  records  twenty  recoveries  out  of  twenty-one  cases,  in  India, 
under  this  treatment.  Thirteen  of  the  snakes  were  identified,  being 
mostly  cobras.  The  one  death  was  in  the  case  of  a woman  not 
treated  until  eleven  hours  after  the  bite,  and  then  moribund. 

So  many  lives  are  sacrificed  by  snake-bite  in  India,  every  year, 
that  Messrs.  Arnold  & Sons  have  made,  at  Lauder  Brunton’s 
suggestion,  a cheap  lancet,  mounted  in  a hollow  wooden  case  to 
contain  permanganate  of  potash  crystals  and  priced  at  6d  each,  with 
the  hope  that  they  might  be  placed  on  sale  at  post-offices  through- 
out that  country  in  the  same  way  that  packets  of  quinine  are  now 
sold. 
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CHAPTER  XII. 

ANKYLOSTOMIASIS. 

eefinition.— An  amvinic  cachexia  induced  by  the  invasion  of  the 
;iiman  intestinal  canal  by  a nematode,  the  Ankylosloma  diwdenak 
Jubini,  1S43). 

SSynonyms ■— I.  Of  the  parasite  : — Slrmiyylits  luiadrideiitatus  v. 
eeb. , 1851  ; Dochmius  ankylostomum,  Molin,  i860;  Sderostoma 
uiodenale,  Cobb.,  1864;  Strongylus  diwdena/is,  .Schneid,  1866; 
.^chmius  duocknalis,  Leuckart,  1S76. 

III.  Of  the  disease: — Egyptian  chlorosis;  Tropical  chlorosis, 
tylon  a/iuvnia  ; Miners'  amcmia ; Malca-iir ; Cachexie  aqnense ; 
cintnni  (Colombia). 

IHistory  and  Geographical  Distribution.— Apparently 
ce  first  report  of  the  disease  was  in  1864  when  Pi  so  reported  a 
^sease  “ Oppilatio”  from  Brazil.  This  must  be  certainly  the  Latin 
Trivation  of  the  term  “oppilacao”  by  w'hich  the  disease  is  now 
iHled  in  that  country. 

Dnhini  in  Milan  was  the  first  to  discover  the  nematode,  in  1838. 
IPrnner  found  it  in  1846  ; and  soon  afterwards  Bilharz  discovered 
in  Egypt  ; where  Gricsinger  recognised  it  as  the  cause  of 
lEgyptian  chlorosis.” 

(Considerable  attention  was  called  to  the  di.sease,  owing  to  its 
identic  appearance  amongst  the  staff  engaged  in  the  construction 
the  St.  Gol  hard's  tunnel. 

Paroncito  demonstrated  that  the  condition  known  as  “Miners’ 
-itemia  ” was  due  to  the  same  cause. 

TThe  distribution  of  A.  duodenale  is  world-wide,  but  it  is  chiefly  in 
apical  countries  that  it  is  endemic. 

lEndemically  it  is  found  in  Egypt,  Abyssinia,  Tunis,  Algiers, 
..adeira,  the  West  Coast,  Cape  Colony,  Natal,  Orange  River 
Itlony,  Zanzibar,  Madagascar,  Mauritius,  India,  Assam,  Ceylon, 
alay  Peninsula  and  Archipelago,  Philippines,  Japan,  Southern 
.ates  of  America,  Central  America,  most  of  South  America, 

• jstralia.  New'  Guinea,  l-'iji.  It  is  also  very  prevalent  amongst 
rrtain  labourers,  bricklayers,  and  miners  in  certain  European 
-stricts. 

>NatUPal  History.— The  parasite  belongs  to  the  order  of 
"malodes,  the  family  Strongylidic  and  the  genus  Ankylosloma. 
igs.  23  to  27). 

IThe  body  is  cylindrical  and  of  a light  reddish  colour.  In  the 
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moulli  will  be  seen  four  hooked  teeth  ventrall)-  situated  and  two 
dorsally. 

The  males  measure  6 to  8 mm.  in  length  (sometimes  lomm. ); 
and  in  breadth  are  0-4  to  0'5  mm.  The  body  terminates  in  a bell- 
shaped bursa,  which  has  lateral  and  dorsal  alar  processes  supported  by 
ribs.  There  is  a bottle-shaped  penis  and  two  long  thin  spicules. 

The  females  measure  10  to  12  mm.  in  length  (sometimes  18  mm.) ; 
and  in  breadth  are  i mm. 

The  caudal  extremity  has  a small  spine.  The  vulva  is  in  the 
anterior  part  of  the  posterior  quarter,  and  leads  to  a double  muscular 
vagina,  communicating  with  an  anterior  or  posterior  uterus  and  a 
tortuous  ovary. 

In  copulation  the  worms  resemble  in  outline  the  Greek  letter  •y ; 
the  male  grasping  the  female  by  means  of  the  bursa,  fixed  by  the 
introduction  of  the  spicules  into  the  vulva. 

The  ova  (Fig.  28)  are  elliptical,  with  thin  shells  which  are 
divided  from  the  segmented  yolk  by  a transparent  fluid.  They 
measure  60  in  length  by  40  fx  in  breadth.  No  development  takes 
place  in  the  bowel  of  their  host,  but  they  are  evacuated  with  the 
fasces  in  the  same  state  of  segmentation  in  which  they  are  laid,  the 
reason  being  found  in  the  lack  of  oxygen. 

Habitat. — A.  duodenale  lives  in  the  duodenum,  more  rarely  in 
the  jejunum.  Dubini,  however,  considered  the  jejunum  as  the 
favourite  site. 

The  worm  fastens  on  to  the  mucous  membrane  by  means  of  its 
oral  capsule  and  teeth.  The  pointed  process  at  the  capsular  base  is 
then  employed  to  open  the  blood-vessels  and  suck  the  blood.  The 
nutrition  of  the  worm  is  derived  from  the  plasma,  since  the  cor- 
puscles are  evacuated  unchanged. 

Many  hundreds  and  thousands  of  parasites  may  be  found  in  the 
intestine,  the  females  preponderating  in  the  proportion  of  about  3 to  i. 
This  nematode  was  found  by  Levailla)it  in  the  gibbon  ; and  by 
Leuckart  in  the  gorilla. 

Development. — After  being  launched  on  the  world  with  the  faeces, 
the  segmented  ova  begin  to  develop  if  the  temperature  happens  to 
be  sufficiently  high  (20”^  to  25°  C.). 

This  development  takes  place  best  in  fiecal  matter,  and  will  not 
proceed  at  all  in  pure  water.  The  embryos  develop  in  one  or  two 
days  into  rhabditiform  larvae,  measuring  0'2I  mm.  in  length,  and 
burst  through  the  end  of  the  egg-shell,  exhibiting  lively  movements.' 

In  a few  days  they  grow  to  about  0’6  mm.  and  moult ; a second 
moult  follows  very  shortly,  and  the  pharyngeal  bulb  disappears^ 
Nevertheless  they  still,  retain  their  larval  integument  and  remain 
motile.  Now,  however,  they  are  no  longer  sensitive  to  water,  and 
can  be  kept  alive  in  it  for  three  or  more  months. 

Giles  states  that  he  was  able  to  hatch  out  embryos  on  sand  from 
ankylostome  ova,  and  that  he  obtained  adults  from  these,  which 
were  different  from  the  ordinaiy  intestinal  species.  This  would , 
seem  to  show  that  the  parasite  may  have  an  extra  corporeal  life  cycle, 
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I'ilh  possibly  two  different  forms  of  development,  as  in  the  case  of 
. '.hahdonema  slron^yloides. 

Etiologry.  —Neither  sex  nor  age  will  confer  immunity.  Even 
r.nall  infants  may  be  attacked.  There  is  no  racial  predisposition. 

Transmission  cannot  take  place  by  dust,  since  larvae  and  ova 
.unnot  withstand  desiccation. 

Infection  is  brought  about  in  one  of  two  ways: — 

1.  By  the  mouth. 

2.  By  the  skin. 

1.  By  the  Mouth. — Looss’  experimental  infections  of  dogs  and  cats 
■live  shown  the  subsequent  development.  The  larvae  do  not  stay 
'ang  in  the  stomach.  They  moult  on  the  7th  day  and  again  on  the 
:5th  day,  by  which  time  an  oral  capsule  is  formed,  and  the  alimen- 
i:.ry  and  genital  systems  elaborated  to  some  extent.  They  are  then 
\cg  mm.  long.  In  four  or  five  weeks  maturity  is  attained,  and 
pppulation  takes  place. 

2.  By  the  Skin. — Looss  discovered  this  second  means  of  entry. 
After  the  first  or  second  exogenous  ecdysis,  the  embryo  can 

eenetrate  the  skin  (usually  of  the  feet  or  legs  of  coolies  working  on 
antaminated  soil).  This  it  does  through  some  follicle,  and  thence 
iito  a blood-vessel,  reaching  the  lungs  via  the  arteries  and  heart, 
kere  it  leaves  the  blood-vessels,  enters  an  air  vesicle,  and  then 
lavels  via  bronchus,  trachea,  re.sophagus,  and  stomach  till  it  reaches 
• 5 normal  habitat.  Arrived  there,  sexual  characters  are  developed 
:id  coitus  takes  place. 

1 In  their  passage  through  the  skin  a local  dermatitis  is  not  in- 
equently  set  up — which  has  for  long  been  known  as  “ Coolie  itih” 
“ "-round  itih”  without  anyone  suspecting  it  to  be  merely  a phase 
Ankylostomiasis. 

iSymptOms.  — A moderate  infection  may  cause  no  symptoms  at 
U.  Probably  several  hundred  are  necessary  to  cause  damage  to  the 
•;neral  health. 

'The  signs  and  symptoms  arc; — 

1.  Ova  in  the  fa;ces. 

2.  Amemia. 

3.  Digestive  disorders. 

IThe  dyspeptic  troubles  are  the  result  of  chronic  irritation  of  the 
iestinal  tract,  and  are  generally  manifested  by  epigastric  pain  and 
loeasine.ss,  increased  by  pressure  and  temporarily  relieved  by  food. 

I blic,  flatulence,  and  diarrhcea  may  be  present, 
j IThe  an.emia  is  in  part  due  to  the  large  extraction  of  blood,  but 
•;o  to  the  elaboration  of  a toxin  by  the  parasite,  causing  Ivccmolysis 
d eosinophilia. 

“ Charcot-Leyden’s  crystals”  (probably  a product  of  the  parasite) 
; fretpienily  found  in  the  stools. 

iPatpilatiou  of  the  heart  is  not  infrequent.  The  pulse  is  accelerated 
:d  sometimes  irregular.  1 hemic  bruits  may  be  present. 
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The  skin  is  livid,  pallid,  and  rather  yellowish  (as  in  malaria  or  \ 
cancerous  cachexia). 

The  tniicous  membranes  are  pale.  I 

The  ttrine  is  copious  and  pale,  but  rarely  albuminous. 

The  temperature  is  usually  normal  or  sub-normal;  but  at  the 
commencement  of  the  disease,  occasional  irregular  fever  may  occur. 

Retinal  luemorrhages  are  sometimes  observed. 

Headache,  giddiness,  weakness,  and  apathy  may  all  be  found  in 
advanced  cases. 

There  may  be  spontaneous  recovery ; otherwise  if  the  parasites  be 
not  expelled,  death  from  exhaustion,  dropsy,  or  diarrhoea  may  take  ' 
place,  or  the  patient  die  from  intercurrent  disease. 

Pathology  and  Morbid  Anatomy.— There  is  bodily  emacia- 
tion and  pallor  of  most  organs.  The  lungs  are  usually  oedematous. 
The  left  heart  is  frequently  hypertrophied. 

Daniels  has  found  grains  of  yellow  pigment  (with  hsematoidin 
reaction)  in  the  parenchyma  cells  of  liver  and  kidneys. 

The  stomach  usually  shows  signs  of  chronic  catarrh.  The  jejunum  , 
is  the  seat  of  numerous  petechiae. 

In  fresh  cases,  the  mucous  membrane  is  thickened ; and  the  ' 
small  intestine  may  contain  sanguineous  or  chocolate  coloured  ^ 
contents.  , 

Diagnosis  and  Prognosis.— The  discovery  of  Ankylostome  : 
eggs  in  the  stool  of  a patient  will  clear  up  the  diagnosis. 

Chlorosis,  pernicious  anxmia,  malarial  or  cancerous  cachexia  have  ' 
some  symptoms  of  a like  nature.  These  diseases  should  therefore  ' 
be  eliminated. 

Under  treatment,  the  prognosis  is  quite  favourable.  Sandioith 
reports  the  cure  or  relief  of  89 '5  per  cent,  of  about  400  cases  which 
had  come  under  his  observation  in  Egypt. 

Treatment. — Oil  of  peppermint,  kerosene,  guaiacol,  &c. , have 
all  been  recommended,  but  do  not  accomplish  the  desired  purpose. 

The  best  drug  is  Thymol.  The  patient  should  be  put  on  liquid  1 
diet  for  a day  or  two,  and  the  bowels  well  evacuated.  Then  three) 
or  four  doses  of  thymol  (gr.  xx.)  are  given  on  an  empty  stomach  at ; 
intervals  of  an  hour. 

One  such  course  may  suffice  to  dislodge  all  the  parasites;  but  it  1 
is  better  to  examine  the  stools  for  ova  after  a week,  and,  if  necessary,  ' 
repeat  the  course.  ' 

P7'ecautions  should  be  taken  when  using  Thymol : — 

1.  Lie  down  after  doses  for  some  hours. 

2.  Avoid  alcohol,  ether,  glycerine,  chlorofonrr,  &c.,  which  are  all 
solvents  of  thymol,  and  may  cause  undue  absorption  with  toxic 
symptoms. 

3.  Do  not  give  in  advanced  cases,  with  much  prostration. 

4.  Gastritis,  dysentery,  nephritis,  and  morbus  cordis  are  all 
contra-indications  for  its  exhibition. 

Male-fern  is  sometimes  of  use.  It  should  be  given  as  in  tape- 
worirr  treatment.  A preliminary  purge  is  followed  by  0’5  of 


ANKYLOSTOMIASIS.  13 1 

£xtr.  filicis  liq.  in  gelatin  capsules,  six  such  capsules  being  given 

= . . . . , 

Two  hours  later,  a saline  aperient  should  be  administered. 

Castor-oil  should  be  avoided,  as  the  poisonous  filicic  acid  is  soluble 

1 the  oil  and  toxic  symptoms  may  follow. 

Pelletierine  tannate  may  also  be  tried. 

R.  PelletierinK  tannatis  . . . gr.  viii. 

Sig. — .Should  be  taken  fasting,  and  followed  in  two  hours  by 
ol.  ricini,  5i. 

Prophylaxis. — The  two  modes  of  infection  should  be  borne  in 
aind. 

1.  {a)  The  water  supply  should  be  guarded  from  frecal  con- 
amination. 

((^)  Drinking  water  boiled  and  filtered. 

I (c)  Vegetables  washed  and  cooked. 

I (d)  Dishes  and  utensils  well  cleaned. 

2.  {a)  Frecal  contamination  of  the  soil  prevented. 

I {b)  Accessible  privy  accommodation  provided. 

I (r)  Promiscous  defecation  prohibited. 

' \d)  .Stools  disinfected. 

I (e)  Cases  discovered  and  treated. 

ANKYLOSTOMA  AMERICANA. 

{Uncinaria  A mcn'canii,  Stiles.) 

In  Ma)’,  1902,  Stiles  discovered  that  .Ankylostomiasis  in  America  was 
Dt,  as  a rule,  due  to  A.  duode?ialc,  but  to  the  above  new  species. 

The  two  species  can  readily  be  distinguished. 

A.  Americana  is  shorter  and  more  slender.  The  male,  7 to  9 mm.  by 
13  mm.  The  female,  9 to  ii  mm.  by  0 4 mm. 

IThe  buccal  capsule  is  smaller,  and  has  semilunar  plates  instead  of 
ooked  teeth. 

IThe  eggs  are  larger  than  those  of  A.  duodenalc,  being  64  to  75  /u  long, 

• 36  to  40  (u  broad. 

lit  has  been  found,  so  far,  only  in  man  ; and  the  life  history  has  not 
•en  investigated. 
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CHAPTER  XIII. 

BERI-BEIII. 

Definition. — A specific  multiple  neuritis,  characterised  by  liability 
to  implication  of  the  phrenic  and  pneumogastric  nerves,  and  by 
occurrence  of  serous  effusions. 

It  is  endemic  in  certain  tropical  regions,  and  may  appear  in 
epidemic  form  in  institutions  such  as  gaols,  coolie  lines,  &c. 

Synonyms. — -The  word  beri-beri  is  officially  recognised  by  the 
London  College  of  Physicarjs.  The  origin  is  undetermined,  but  is 
certainly  Eastern.  The  following  derivations  for  the  term  have 
been  suggested  : — 


Word. 

I.ANGUAGE. 

Authority. 

Beri  (a  sheep). 

Hindustani. 

Meyer-Abrens. 

Bharyee  (weak  movement). 

Singhalese. 

Marshall. 

Bharbai-i  (swelling). 

Hindustani. 

Herklots. 

Biribi  (stiff  walking). 

Sudanese. 

Plateeuw. 

Buhr  (asthma).  ) 
Bahri  (a  sailor),  f 

Arabic. 

Carter. 

? Beri-beri  (bad  sickness). 

Singhalese. 

Simon. 

The  Japanese  word  is  Kakke  = disease  of  the  legs. 

,,  French  ,,  Barbiers. 

,,  Malay  (Java)  ,,  Lm'poli  = paralysed.  • 

It  has  many  other  local  names,  and  many  Latin  or  Greek  terms 
have  been  suggested  by  authors  dissatisfied  with  the  current  nomen- 
clature {e.g..  Neuritis  multiplex  endemica — Scheube). 

History  and  Geographical  Distribution.— An  Arabian  « 
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:.-;ampaign  by  the  Romans,  under  -Elius  Gallus  in  B.C.  24,  was 
(attacked  by  an  epidemic  (described  by  Dio  Cassius),  which  seems 
rrom  the  description  to  have  been  due  to  beri-beri. 

In  a Chinese  pamphlet  of  the  2nd  century  mention  is  made  of 
Kakke,  so  that  the  definite  recognition  of  the  condition  is  of  con- 
adderable  antiquity. 

Baelz  and  Scheube  were  the  first  to  show  that  beri-beri  is  in  the 
nature  of  a specific  peripheral  neuritis. 

Beri-beri  has  a very  wide  tropical  and  sub-tropical  distribution, 
mnd  is  occasionally  seen  in  temperate  climates  in  the  form  of 
nmportcd  sporadic  cases,  ship  epidemics,  or  isolated  epidemics  in 
anslilutions. 

It  has,  par  excellence,  three  endemic  centres; — 

The  Afalay  Peninsula  ami  Archipelayo. 

The  main  island  of  Japan. 

Tlie  coast  and  interior  of  Brazil. 

In  former  years  it  was  ver)'  prevalent  in  India  and  Ceylon,  but  is 

Blow  less  so,  although  small  endemic  centres  persist,  as  on  the 
Masulipatam  Coast,  &c. 

Other  centres  are: — The  Philippines  (unknown  before  1882); 
S3urmah  ; Siam;  Shanghai;  Amoy;  Swatow;  P'oochow;  Hong 
Kong;  parts  of  the  West  and  East  Coasts  of  Africa;  Madagascar 
irmd  Mauritius;  amongst  the  Chinese  in  Australia;  Fiji;  Sandwich 
L'slands;  Central  America;  Cuba;  and  a few  of  the  other  West 
rndian  Islands. 

Cases  are  frequently  imported  by  ships  into  the  harbours  of 
'iurope,  but  the  disease  does  not  seem  to  spread. 

In  1S94  to  1898  several  asylums  in  England  and  America  reported 

I rases  of  beri-beri,  notably  the  Richmond  Asylum,  Dublin,  where  a 
tharp  epidemic  took  place  as  follows: — 


Year. 

I.unatics. 

Ca.ses. 

Ca.se 

Mortality. 

1894,  . 

1503 

^74 

Per  cent. 
I4‘3 

1895,  • 

... 

... 

1896, 

1686 

114 

7 

1897.  . 

1800 

246 

4 4 

1898, 

... 

13 

134 
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thus  making  a total  of  547  cases  in  five  years,  of  which  15  occurred  ’ 
amongst  the  attendants. 

Etiology. — The  specific  cause  and  method  of  propagation  of  | 
beri-beri  have  caused  endless  discussion,  and  are  still  shrouded  in  j 
mystery.  * 

Some  of  the  many  theories  may  be  here  put  forward  and  briefly  j 
discussed : — j 

1.  Gelpke's  Theory, — That  the  disease  is  due  to  a dried  fish  t 

infected  by  a trichina.  I 

2.  GrimnCs  Theory, — That  it  is  caused  by  ingestion  of  infected 
fish. 

3.  Miura's  Theo7y. — That  it  is  caused  by  ingestion  of  certain 
kinds  of  raw  fish. 

Remarks. — These  three  theories  can  be  excluded  by  the  results  of 
Hamilton  Wright's  experiments  in  the  Pudoh  Gaol,  Kwala  Lumpor. 

In  1901  for  eight  months  no  fish  at  all  was  included  in  the  diet  of  the 
49  prisoners,  who,  during  that  time,  contracted  the  disease. 

4.  Ross'  Theory, — That  it  is  due  to  arsenical  poisoning.  J 

Remarks. — Eleven  months  continuous  observation  in  the  above  gaol 
disproved  the  presence  of  arsenic  in  any  shape  or  form.  There  was 
no  disturbance  of  soil,  no  tinned  food,  and  no  contaminated  sugar. 
Moreover,  it  would  be  absurd  to  imagine  that  the  90  cases  which 
originated  during  those  eleven  months  would  not  have  manifested  for 
two  weeks  to  eighteen  months  the  effects  of  arsenic  absorbed  previous 
to  their  imprisonment. 

5.  Takaki's  Theory. — That  it  is  caused  by  nitrogen  starvation. 

Rctnarks. — Considerable  attention  was  called  to  this  theory  by  the 
decrease  in  beri-beri  amongst  the  men  of  the  Japanese  army  and  navy 
after  alteration  of  the  diet  scale ; but,  as  Baelz  has  pointed  out,  the 
decrease  took  place  in  all  barracks,  although  the  change  was  purposely  ) 
not  effected  simultaneously.  Wright’s  Kwala  Lumpor  experiments  j 
showed  a diet  of  i : 12  ::  N : C (normal  = i : 15  N : C)  which  ( 
was  supplied  for  eight  months,  during  the  latter  half  of  which  many  ■> 
cases  occurred.  This  theory  can  therefore  be  excluded. 

6.  G/6gne7^s  Theory. — That  it  is  due  to  a hsemamoeba. . 

Remarks. — Careful  search  has  been  made  in  so  many  cases  by 
numberless  skilled  observers,  that,  had  such  plasmodium  been  present, 
it  would  almost  certainly  have  been  found. 

7.  Braddon's  Theory. — That  it  is  caused  by  ingestion  of  a specific 
organism  growing  on  mouldy  rice. 

Remarks.— \x\  the  above  Kwala  Lumpor  experiments  all  the  rice 
used  in  the  gaol  was  cooked  in  iron  steamers  for  two  hours  under  a 
pressure  of  two  atmospheres.  Neither  organism  nor  toxin  should  be 
able  to  withstand  this  treatment,  and,  therefore,  whether  it  be  a cause 
or  not,  beri-beri  can  be  otherwise  produced. 

8.  Hose’s  Theory. — That  it  is  due  to  the  ingestion  of  mouldy  rice. 
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Remarks— is  not  eaten  by  natives  when  uncooked.  The  usual 
•ooking  should  be  sufficient  to  destroy  all  moulds — and  the  cooking  in 
laols  and  other  public  institutions,  by  steam,  should  likewise  destroy  any 
angus  to.xins;  nevertheless  beri-beri  continues. 

Hose's  experiments  with  three  monkeys  {Macacus  ricmestrinus)  are 
ntirely  inconclusive,  since  the  cardinal  symptoms  ot  a peripheral 
.suritis  with  cedema  were  not  produced,  and  all  that  resulted  was  a 
lack  of  energy  " shown  by  two  of  them. 

The  feeding  of  fowls  on  bazaar  rice  resulting  in  “weakness"  and 
fparalytic  symptoms"  are  also  inconclusive,  since  jlAzww  produced  the 
rame  results  by  feeding  fowls  on  oxalic  acid. 

That  a rice  diet  cannot  be  considered  to  be  the  cause  of  the  disease  is 
;arther  exemplified  by  the  occurrence  of  beri-beri  in  non-rice  eating 
juntries  (Scheubc)  such  as  Brazil,  the  Moluccas,  &c.,  where  sago,  fish, 
: id  game  are  the  staple  articles  of  diet  (Fiebig),  and  where  the  disease 
tutacked  Europeans  who  had  never  eaten  rice  {l'oor//i>tis). 

(9.  Afaasou’s  Theory. — That  it  is  due  to  a place  germ— earth,, 
oor,  or  house — which  distils  a volatile  or  stable  toxin,  of  which  the 
inhalation  or  ingestion  causes  the  disease. 

^Remarks. — In  no  disease  at  present  known,  of  which  the  specific 
igin  is  established,  have  we  any  similar  method  of  infection  by  toxic 
inhalation.  In  all  such  cases  the  toxins  are  elaborated  by  the  micro- 
•jganism  within  the  body  of  the  human  host  ; nor  do  wc  know  of  any 
i.tample  of  a toxin  emanating  from  bacteria  in  earth,  floors,  &c. , and 
infecting  food — unless  the  actual  bacteria  or  moulds  themselves  gain 
■ ccess  to  the  foodstuff. 


1 10.  Laurent's  Theory. — That  it  is  caused  by  a deficiency  of  fal  in 
■je  diet. 


: Remarks. — The  fat  theory  has  been  disproved  by  many  observers. 


III. 


Tien/lein’s  Theory. — That  it  is  due  to  oxalate  poisoning. 


■ Remarks.— .Maurer's  results  in  producing  a beri-beric  condition  in 
■wls  by  feeding  them  with  ox.alic  acid,  have  been  confirmed  and  ex- 
■nded  by  Trentlcin,  who  used  oxalic  acid,  o.xalates.  and  rice  meal, 
'.he  heart  and  peripheral  nerves  showed  fatty  and  degenerative  changes 
;uch  .as  in  beri-beri.  Trentlein  attributes  the  condition  to  a removal 
calcium  from  the  affected  tissues  by  the  action  of  oxalic  acid  or  its 
ilts,  either  administered  as  such  or  produced  from  the  rice  meal  by 
e agency  of  micro-organisms  present  in  the  crop  of  the  animal. 

1 He  arrested  the  symptoms  and  checked  the  pathological  changes  by 
ving  an  excess  of  calcium  carbonate  in  the  food,  and  so  forming 
■soluble  calcium  oxalate. 

lln  five  cases  ot  acute  wet  beri-beri,  he  found  a pathological  e.xcess 
calcium  oxalate  in  the  urine. 


112.  Pekelhiinug  and  Winkled s Coccus. — -That  it  is  due  to  a w'hite 
■ luefying  coccus,  requiring  repeated  introduction. 

Remarks.  — In  80  cases  examined,  65  were  sterile  ; 6 showed  white 
,4uefying  cocci  ; and  9 cases  various  other  bacteria, 
lln  experimenting  with  these  strains,  9 out  of  12  animals  gave 
-sitive  results  with  the  white  liquefying  cocci.  In  these  cases,  however. 
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the  degeneration  of  certain  nerves  was  held  to  be  a positive  result,  and 
all  the  other  pathological  and  clinical  changes  were  disregarded. 

13.  Hamilton  Wriglifs  Bacillus. — He  considers  that  a certain 
specific  bacillus  lies  dormant  in  certain  localities ; that  it  gains 
access  to  the  body  by  the  mouth,  giving  rise  to  a primary  duodenal 
lesion.  The  resulting  toxin  produces  the  characteristic  effects  on 
the  peripheral  nerves,  while  the  organism  itself  escapes  in  the 
fteces. 

Remarks. — Wright  maintains  that  nearly  all  cases  fatal  in  the  acute 
stage  exhibit  a neurosis  of  the  gastro-duodenal  mucosa  : that  a bacillus 
is  constantly  present : that  in  the  acute  stage  the  nerve  changes  are 
merely  toxic  effects,  and  only  show  degeneration  in  a stage  of  residual 
paralysis. 

Dudgeoji,  who  has  investigated  the  bacillus,  finds  that  it  has  no  action 
on  animals,  and  is  not  agglutinated  by  the  sera  of  beri-beri  patients. 

14.  TsuzukHs  Coccus. — Tsuzuki  has  isolated  a diplococcus,  not 
from  the  blood  but  from  the  urine — the  Mia-ococcus  ben-bericus — 
07  to  0'8  fi  long  by  0'4  to  O'S  /t  wide;  stains  with  gram;  non- 
motile;  ferments  grape-  and  milk  sugar;  no  gas;  small  semi- 
transparent colonies  on  agar ; clots  milk  after  a week ; resists  a 
temperature  of  60°  C.  for  one  hour. 

Remarks. — Positive  reaction  was  obtained  by  serum  tests  in  103  out 
of  106  patients  examined,  26  controls  being  all  negative. 

The  coccus  was  isolated  in  about  28  per  cent,  of  the  cases  examined, 
65  control  urines  giving  negative  results. 

It  was  also  isolated  from  the  fseces  of  beri-beri  patients  in  about  58 
per  cent,  of  cases. 

Animal  inoculations  of  the  toxin  resulted  in  cardiac  and  paralytic 
clinical  forms,  as  in  man ; and  the  pathological  changes  were  apparently 
identical. 

From  consideration  of  the  above  hypotheses,  it  is  obvious  that 
the  definite  cause  of  the  disease  still  requires  elucidation. 

Theories  1 1 and  1 4,  above,  are  sufficiently  plausible  to  warrant 
the  attention  of  tropical  workers  in  endemic  areas. 

General  Conclusions  and  Etiological  Factors.— 

Although  the  specific  cause  has  not  yet  been  discovered,  it  is  almost 
certainly  an  extra-corporeal  animal  or  vegetable  parasite,  entering 
the  body  by  one  of  the  usual  channels,  and  there  producing  the 
toxin  which  causes  the  characteristic  nerve  degeneration. 

There  is  no  evidence  to  incriminate  any  definite  food,  or  drink,  or 
intermediate  host. 

Its  behaviour  simulates  that  of  malaria  in  a few  particulars, 
such  as : — 

(rt)  Frequent  occurrence  after  disturbance  of  the  soil. 

[b)  Relapses  occurring  after  long  intervals,  without  likelihood 
of  re-infection. 

(<r)  Predilection  for  new-comers. 

Race  and  nationality  play  an  important  part.  The  disease  is  veo' 
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mre  amongst  Europeans,  less  so  amongst  half-castes,  and  most 
ommon  amongst  native  races. 

The  male  xt’.r  is  far  more  often  attacked  than  the  female. 

With  regard  to  age,  the  greatest  liability  is  from  i§  to  go.  The 
oungest  case  reported  is  by  Graham,  in  Sumatra,  in  a Chinese  boy 
■if  five.  One  of  Seheube's  patients  had  attained  65. 

In  Japan  the  disease  is  one  chiefly  of  the  middle  classes  (Seheuhe). 
")n  the  other  hand,  in  the  Malayan  Peninsula  and  Archipelago  it 
■ . perhaps  twenty  times  more  common  amongst  the  lower  than 
;:mongst  the  middle  clas.ses. 

Predisposing  causes  would  seem  especially  to  consist  of  warm, 
.-.amp  atmospheres,  overcrowding,  and  indifferent  foods.  It  is 

• specially  common,  for  instance,  in  gaols,  barracks,  asylums,  mining 
oolic-lines,  crews’  quarters  on  shipboard,  &c. 

. Daniels,  who  studied  the  subject  for  a short  time,  when  director  of 
■je  Research  Institute  at  Kwala  Lumpor,  summarises  his  conclusions 

• 5 follows; — 

I.  That  beri-beri  is  an  infectious  disease.  .-Xs  a rule,  a short  period 
if  incubation  and  a period  of  e.xposure  of  less  than  three  months  is 
wquisite  for  full  development  of  the  disease  where  the  endemic  index 
I high. 

. 2.  That  there  is  no  definite  proof  that  an  intermediate  host  is  re- 
ujired,  but  the  balance  of  evidence  is  against  its  being  conveyed  by 
i'lrth,  air,  water,  or  food,  or  contamination  with  sewage  or  other 
i-ecal  matter. 

3.  That  there  is  some  evidence  that  for  a short  period  only  after  the 
ccupation  of  small  spaces,  beds,  bedrooms,  the  “poison”  or 
;arrier  of  infection  may  remain. 

4.  That  food,  either  as  regards  quantity  and  quality,  its  nature  or 
‘••lative  proportions,  may  have  an  effect  on  the  susceptibility  of  the 
•.atients,  though  the  proofs  are  not  conclusive,  but  is  not  the  causative 
.gent. 

5.  That  if  an  intermediate  host  for  the  unknown  parasite  is  required, 

I must  be  either  a cimex  or  a pediculus.  That  pediculi  as  carriers 
ould  better  explain  the  incidence  of  the  disease  than  any  other  blood- 

;jcker. 

(6.  That  a closer  enquiry  into  the  earlier  stages  of  the  disease  is 
squired.  That  where  opportunities  for  such  an  enquiry  occur,  renewed 
ttention  should  be  bestowed  on  the  blood  and  tissues,  with  a view  to 
etermining  the  presence  or  absence  of  any  protozoon. 

7.  Prophylaxis. — That  in  view  of  the  failures  of  various  attempts  at 
■sinfection  of  buildings  and  places,  and  of  various  modifications  of 
et  to  have  marked  effects,  more  attention  should  be  paid  to  limiting 
te  chances  of  personal  infection,  and  that  particular  attention  should 
::  paid  to  the  personal  cleanliness,  freedom  from  vermin,  and  isolation 
I early  or  trivial  cases  of  the  disease. 

Table  oj  Beri-beri  Incidence,  showing  the  general  incidence  in 
lee  town  of  Singapore  for  twenty  years,  as  gauged  by  the  admis- 
Dns  to  the  Pauper  Hospital,  compared  with  the  incidence  in  the 
trngapore  Gaol  for  the  same  period  : — 
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Remarks. — This  table  is  of  interest  as  showing'  a certain  similarity  of 
curve,  leading  to  the  supposition  that  the  incidence  in  a gaol  bears 
a more  or  less  direct  relation  to  the  number  of  cases  introduced 
from  outside. 

Symptomatolog’y. — Classification. — Many  schemes  of  clas- 
sification have  been  propounded  by  authors.  Of  these,  Scketibe's 
four  clinical  types  are  undoubtedly  the  best : — 

1.  Rudimentary. 

2.  Atrophic. 

3.  CEdematous. 

4.  Pernicious. 

Incubation  Period. — Pekelkd7-ing  and  Winkler  considered  the 
incubation  period  to  be  a long  one.  Hamilton  Weight,  on  the 
other  hand,  from  a series  of  obseiwations  on  Sinkhehs  (or  contract 
coolies)  brought  from  China  to  the  tin  mines  of  the  Federated 
Malay  States,  came  to  the  conclusion  that  10  to  go  days  is  the 
normal  incubation  period  ; and  this  seems  to  coincide  with  subse- 
quent observations,  although  he  overlooks  the  possibility  of  infection 
whilst  detained  en  ronte  in  the  closel3'-locked  and  barred  lodging- 
houses  of  Singapore. 
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A case  under  the  care  of  the  author  is  of  interest  as  showing  a 
"obable  incubation  period,  and  early  symptoms  : — 

A Chinese  hospital  attendant,  aged  31,  joined  the  Government 
rrvice  at  the  quarantine  station  of  the  port  of  Singapore  on  ist  Oct., 
j^o6.  He  was  of  exceptionally  strong  build,  and  in  every  way  healthy, 
his  quarters  consisted  of  a private  room  in  a barrack,  similar  in  all 
•-'Spects  to  those  occupied  by  the  other  six  hospital  attendants,  all  of 
rhoni  were  healthy  and  well.  No  cases  of  beri-beri  existed  at  the 
Luarantine  station  either  at  the  time  or  for  many  months  previously. 

(On  25th  Dec.  he  proceeded  ashore  to  Singapore  on  twenty-four 
.■•ours'  leave,  after  which  he  returned. 

On  5th  Jan.,  1907,  he  complained  of  weakness  of  arms  and  legs, 
!pme  tightness  of  the  chest,  and  eructations  after  food  ; there  was  also 
jght  frontal  headache.  The  bowels  were  open,  and  appetite  good. 

6th  Jan. — Legs  weaker,  great  difficulty  in  walking,  headache  persists. 
-7th  Jan. — Cannot  walk  at  all  without  help. 

S8th  Jan.  — Pulse  88.  Temperature  and  respirations  normal.  Cannot 
and.  Pretibial  oedema.  Knee-jerks  absent.  KSCN  absent  from 
iiliva.  The  appetite  good  and  bowels  open.  Slight  tenderness  of  calf 
uuscles.  The  blood  was  carefully  examined,  and  showed  nothing 
•anormal.  The  food  taken  by  him  during  his  three  months  at  the 
-larantine  station  was  from  the  same  supply  used  by  the  other  six 
r.ialthy  attendants,  and  cooked  in  the  same  pots. 

'.On  9th  Jan.  he  was  removed  to  his  home  in  Singapore. 

COn  4th  March  he  was  seen  again,  and  his  condition  was  unaltered. 

'Notes. — It  is  very  hard  to  explain  this  case  unless  we  conclude  that 
: became  in  some  way  infected  during  the  one  day  spent  in  Singapore, 
sso,  there  must  have  been  a definite  incubation  of  ten  days. 

'No  beri-beri  was  known  to  exist  in  the  place  where  he  slept  when 
hore,  but  he  had  two  meals  at  eating  stalls  in  different  parts  of  the 
wvn.  He  was  not  shaved  when  ashore.  The  tentative  inference, 
erefore,  is  against  infection  by  bed-bugs  or  lice,  and  rather  in  favour 
her  of  food  or  mosquitoes. 

^Symptoms. — As  a rule,  there  is  no  prodromata.  The  first 
:mptom  usually  noticed  is  a weakness  of  the  legs.  At  the  same 
ne  a little  epigastric  fulness  or  discomfort  is  usually  remarked  on. 
Ilf  seen  at  this  stage,  the  patient  can  walk,  but  with  difficulty, 
•le  calf  muscles  are  slightly  tender.  The  knee  jerk  is  feeble  and 
tually  lost  by  the  third  day.  There  is  slight  oedema  over  the 
jia.'. 

These  symptoms  gradually  become  aggravated  ; and,  in  bad  cases, 
e patient  can  scarcely  walk  at  all,  even  with  help. 

1 Having  reached  this  stage,  one  of  four  things  may  happen. 

{a)  The  case  may  continue  as  a rudimentary  or  mixed  form. 

It  may  develop  into  an  cedematous  type  (or  wet  beri-beri). 

(r)  It  may  become  atrophic  (dry  beri-beri)  ; or 

\d)  In  any  of  the  above  three  conditions  (most  often  in  the 

lematous  variety)  it  may  fulminate,  and  is  then  known  as  pernicious 

ri-beri. 

a)  In  the  Rudimentary  cases  the  initial  symptoms  become 
.jravated.  Numbness  extends  over  the  body.  Palpitation  and 


140  TROPICAL  MEDICINE.  j 

epigastric  oppression_  are  complained  of.  There  are  often  dyspeptic  ' 
symptoms.  The  tibial  oedema  persists,  and  the  calf  muscles  become  ■ 
very  tender. 

This  condition  may  persist  for  a few  weeks  or  even  months. 

At  any  time  during  its  course,  the  disease  may  become  fulminating,  J 
but  this  is  unusual  in  this  type.  ! 

As  a rule,  there  will  be  a gradual  improvement  until  convalescence 
is  established. 

Relapses  or  re-infections,  however,  are  extremely  frequent.  I 

The  death-rate  is  quite  low.  | 

[b]  In  the  Atrophic  form  the  initial  symptoms  progress,  but  the  : 

speedy  advance  of  the  paralytic  features  is  most  noticeable ; as  a I 
rule,  it  is  confined  to  limbs  and  trunk,  but  it  may  affect  the  face,  ' 
tongue,  pharynx  and  larynx.  I 

The  oedema  and  cardiac  symptoms  are  not  marked.  | 

The  hypertesthesia  is  generally  a painful  feature.  J 

The  affected  limbs  become  wasted  to  the  smallest  proportions — i 
almost  skin  and  bone.  , 

Intercurrent  disease  frequently  ends  the  scene.  If  it  does  not,  I 
recovery  is  extremely  slow,  and  months  and  years  may  elapse  before  : 
it  is  partially  complete. 

(c)  In  the  (Edematous  type  the  initial  symptoms  become  differ-  ' 
entiated  by  the  accentuation  of  the  cardiac  and  oedematous  features. 

The  oedema  gradually  spreads  all  over  the  body,  and  is  accom-  i 
panied  by  effusions  into  the  serous  cavities,  palpitation  and  ' 
dyspnoea. 

The  secretion  of  urine  is  diminished  and  analysis  will  show  an 
excess  of  oxalates,  and  an  absence  of  albumen. 

In  bad  cases  the  patient  becomes  enormously  swollen,  the  whole 
body  being  like  an  inflated  bladder.  The  paralysis  is  not  generally 
so  marked  as  in  the  atrophic  form,  but  there  is  great  tenderness  on 
pressure  over  the  affected  nerve  trunks. 

In  this  stage  the  disease  may  remain  for  weeks,  with  alternately 
increasing  and  diminishing  symptoms.  . 

This  oedemic  form  of  beri-beri  is  the  one  in  which  pernicious  ; 
symptoms  most  usually  occur.  , 

In  these,  (ff)  fubninating  attacks  the  dyspnoea  becomes  more  ^ 
urgent,  so  that  the  patient  has  to  sit  up  in  bed  and  struggle  for  ■ 
breath.  There  is  intense  pain  in  the  region  of  the  sternum  and  * 
epigastrium.  Cardiac  failure  and  cyanosis  quickly  supervene.  The  ' 
pulse  is  rapid,  intermittent,  and  small.  Vomiting  may  or  may  not 
occur.  There  is  usually  aphonia  ; and  death — an  agonising  death — 
from  an  overdistended  right  heart  and  pulmonary  oedema  soon  ends 
the  scene.' 

Occasionally  in  this,  as  in  other  types  of  beri-beri,  death  may 
occur  suddenly  from  syncope. 

If  the  cases  do  not  fulminate,  convalescence  may  be  gradually 
established.  Ataxic  cases  may  slowly  improve  and  begin  to  walk ; 
cedematous  cases  may  resolve,  with  profuse  diuresis  and  diaphoresis, 
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DIFFERENTIAL  DIAGNOSIS 


Beri'bcri. 

Alcoholic 

Xeuritis. 

Landry’s 

Paralysis. 

Locomotor 

Ataxia. 

Spastic 

Paraplegia. 

Lumbar 

Myelitis. 

Pellagra. 

1 

Ergotism. 

Lathyrism. 

Hision'. 

Practically  nothing  to 
be  made  out  except  j 

Frequent  imbibings. 

Acute  diseases. 

Syphilis. 

Slow  onset  with 
asthenia  and 

Rapid  onset  after — 
Injury,  smallpox, 

Eatii 

g maize. 

Eating  rye. 

Sudden  onset . 

an  occasional 
prerious  attack. 

1 

1 

Neuralgias. 

Muscular  tenderness. 

Cold. 

Alcohol. 

Syphilis. 

Lightning  pains. 

.Argyll- Robertson 
Pupil. 

stiffness. 

syphilis,  &c. 

Winij 

er  relapse. 

Convulsions. 

Gangrene. 

Eating  pulse. 

Knee  jerks. 

i 

- 

- 

- 

-1- 

- 

-h 

- 

-1-  -t- 

Urine. 

Chlorides  - 
Oxalates  + + 

Albumen. 

Normal. 

+ Incontinence. 

Normal. 

Incontinence, 

l-l- 

5: 

jumen. 

Diminished. 

^ / Retention  or 
""  t Incontinence. 

CEdema,  . 

Always  tibia]. 
Sometimes  general. 

Probable. 

Nil. 

+ Feet. 

Nil. 

Nil. 

Late. 

Nil. 

Nil. 

' Sensation,  . 

Impaired  or  Ibst. 

Lost  or  hyperassthesia. 

Rarely  lost. 

Plantar  anaesthesia 

Numbness. 

Crural  anaesthesia. 

Lost. 

Lost. 

Normal. 

Trophic  changes. 

Muscular  Wasting. 

Atrophy  of  affected 
muscles. 

Nil. 

+ Perforating  ulcer 
of  foot. 

Nil. 

Atrophy. 

Mara 

>mus. 

+ 

Nil. 

' Tendemes, 

i 

Of  calf  muscts. 
Extreme. 

+ 

+ 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

1 Ankle  clonus. 

- 

- 

- 

Nil. 

+ 

- 

- 

- 

+ 

Sex.  - . . . 

More  often  in  males. 

More  often  in  women. 

Usually  males. 

Generally  in  males. 

Often  in  males. 

Generally  in  males. 

Males 

= females. 

NTales  = females. 

More  often  males. 

Age 

18-30 

1 Middle  life. 

20-30. 

30-40 

Early  adult  life. 

Adult. 

40-60 

Middle  life. 

Youth, 

Patholog)*,. 

Degenerationof  sheath 

1 Extensors  most 

Often  no  lesions 

Degeneration  of  pos- 

Sclerosis  of  crossed 

Progressive  softening 

Sclerosis  of  posterior 

Degeneration  of 

Slow  sclerosis  of 

of  Schutner  and  of 
; axis  cylinders. 

j involved. 

found. 

terior  roots  and 
dorsal  columns. 

pyramidal  tract. 

of  cord. 

and  postero-lateral 
columns. 

posterior  columns. 

lateral  columns. 

‘ Gait 

! Foot  raised  high. 

- nkle  drops. 

Toes  first  on  ground. 

1 Toes  raised, 
j Foot  slapped  flat  like 
' a flail. 

Complete  paralysis  in 
a few  hours. 

Leg  thrown  violently. 
Foot  raised  high. 
Heel  first  to  ground. 

Legs  moved  stiffly. 
Toes  drag  on  the 
ground. 

Complete  paraplegia. 

Paral 

'tic. 

Not  pathognomonic. 

Legs  rigidly  extended. 
Feet  rotated  inwards. 
Toes  flexed. 

' Course, 

Acute,  chronic,  or 
relapsing. 

1 Recovery  after  many 
months. 

Begins  legs,  extends 
to  trunk  and  re- 
spiratory muscles. 

1 Usually  fatal  in  few 
1 weeks . 

Frequently  lasts  for 
years. 

No  recovery  probable. 

Very  chronic. 

Cystitis  and  faecal 
incontinence. 

Marajmus  and  jnter- 
cufrent  disease. 

Chronic,  with 
gangrene. 

Mortality  low. 
Recovery  rare. 

Pellagra. 

Ergotism. 

Lathyrisra. 

maize. 

Eating  rye. 

Sudden  onset . 

relapse. 

Convulsions. 

Gangrene. 

Eating  pulse. 

+ 

- 

+ + 

umen. 

Diminished. 

/ Retention  or 
— \ Incontinence. 

Nil. 

Nil. 

Lost. 

Normal. 

mus. 

+ 

Nil. 

Nil. 

Nil. 

- 

- 

+ 

- - females. 

Males  = females. 

More  often  males. 

I\'Iiddle  life. 

Youth. 



sis  of  posterior 
1 postero-lateral 
umns. 

Degeneration  of 

posterior  columns. 

Slow  sclerosis  of 
lateral  columns. 

tic. 

Not  pathognomonic. 

Legs  rigidly  extended. 
Feet  rotated  inwards. 
Toes  fle.xed. 

mus  and  jnter- 
•rent  disease. 

Chronic,  with 
gangrene. 

Mortality  low. 
Recovery  rare. 
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; 1 gradually  assume  an  ataxic  type  during  the  long  road  to  con- 
rescence.  The  cardiac  dilation  will  adjust  itself  and  the  bruits 
.appear. 

.On  the  other  hand,  a case  may  appear  to  have  quite  recovered  and 
an  will  relapse. 

Diagnosis. — The  important  points  are  : — 

•M.)  Serous  effusions. 
lb)  Pre-tibial  cedema. 
c)  Tenderness  of  calf  muscles. 
id)  Paralysis  and  wasting  in  legs  and  thighs. 
te)  Loss  of  patella  reflex  from  second  or  third  day. 

■/)  R.  ventricle  enlarged.  Second  pulmonary  sound  accentuated. 
::ond  mitral  sound  reduplicated. 

-g)  Slightest  exertion  increases  pulse  twenty  to  thirty  beats  per 
■,nute. 

h)  Characteristic  gait. 

Differential  Dias^nosis. — T\\e.  following  conditions  have  some 
ants  in  common  with,  or  different  from,  beri-beri,  which  it  is  w’ell 
ibear  in  mind 

I Alcoholic  neuritis ; Landry’s  paralysis  ; tabes;  spastic  paraplegia  ; 
ibar  myelitis  ; pellagra  ; ergotism  ; lathyrism. 

The  subjoined  table  will  show  the  chief  details  of  the  differential 
:gnosis. 

rP6S.tm6nt.  If  possible,  the  patient  should  be  removed  from 
building  or  locality  in  which  the  disease  was  contracted.  If,  as 
infrequently  happens,  the  disease  is  contracted  in  one  place  and 
exhibited  in  another,  then  the  need  for  removal  is,  of  course 
viated.  ’ 

The  food  should  be  nutritious  and  easily  digested,  and  should 
latain  a sufficiency  of  nitrogen  and  fat. 

good  routine  prescription  is  the  following  : — 


R. — Mag.  sulph., 

.Ac.  hydrochlor.  dil.,  . 
Tct.  aurantii. 

Inf.  calumbm  ad  . 


-M. 


F.  M 


St. 


gr.  lx. 

ITIXX. 

5i- 

Si- 


5'-  t.d.  s.  Continue  for  a week,  and  repeat  after 
a few  days’  intermis.sion. 


f there  is  much  cedema  the  following  mixture  is  often  of  value  : — 


R. — Liq. 

ammon.  acet.. 

Pot. 

nit.. 

Pot. 

acet.,  . 

* • 

gr 

X 

Aq. 

camph.  ad  . 

, , 

- gr. 

XV 

5i 

M.  F. 

Mist. 

Si- 

t.  cl.  s. 
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If  the  heart  shows  signs  of  failure,  give — 


Tct.  digit.,  . 

• . . 

• . riix. 

Ammon,  carb. , 

gr.  x. 

Sp.  oeth.  CO., 

. 

Si- 

Aq.  ad  , 

. 

Si. 

M.  F.  Mist. 


Sig. — 5>-  every  four  hours. 

Beyond  this,  but  little  can  be  done  in  the  way  of  routine  treat- 
ment. The  symptoms  should  be  treated  as  they  arise. 

For  the  muscular  atrophy  faradisation  and  massage  should  be 
tried  as  soon  as  the  hyperesthesia  has  subsided.  Sea  voyages  are 
often  valuable  aids  to  a cure. 

For  the  paresis  Hewlett  advocates  strychnine,  gr.  injected  into 
each  thigh  daily,  but  Schenbe  purports  to  have  found  this  treatment 
useless.  In  all  severe  cases  rest  in  bed  is  essential. 

Morbid  Anatomy  and  Pathology. 

Rigor  mortis  is  short.  A post- mortem  rise  of  temperature  is 
sometimes  seen.  The  author  has  found  a temperature  of  104°  F.  in 
the  thoracic  and  abdominal  cavities  three  hours  after  death. 

The  heart  is  usually  enlarged  and  the  right  ventricle  dilated. 

The  myoca7-dium  is  fatty. 

The  blood  is  dark-red  and  very  fluid. 

The  lungs  are  generally  oedematous. 

There  is  often  some  hypersemia  of  the  intestinal  mucosa,  especially 
in  the  stomach. 

The  liver  is  usually  congested,  and  the  spleen  generally  enlarged. 

The  kidneys  are  often  engorged,  but  nephritis  is  rare. 

The  most  important  changes  are  those  of  the  nei'votis  system. 

The  peripheral  ne7~ves  are  the  principal  seat  of  the  disease. 
Microscopically  they  show  inflammatory  degeneration. 

The  myelin  sheath  breaks  up  into  beads,  and  finally  disappears  ; 
and  the  outline  of  the  axis  cylinders  become  indefinite,  until  the 
whole  disappears. 

In  chronic  cases  the  endoneurial  and  perineurial  nuclei  are  in- 
creased, and,  finally,  connective  tissue  replaces  the  nerve. 

The  nerve  trunks  suffer  but  little  by  these  changes,  which  are 
chiefly  confined  to  the  muscular  branches. 

In  acute  cases  the  vagus  and  its  branches  become  involved. 

Ellis  found  that  the  pathological  changes  included  the  participa- 
tion of  the  nerves  to  the  arteries,  the  splanchnics,  and  the  solar  and 
renal  flexuses. 

In  addition  to  the  nerve  affection,  the  77iuscles,  especially  those  of 
the  calves,  show  fatty  and  colloid  degeneration. 

The  spinal  cord  is  never  primarily  diseased  in  beri-beri,  although 
occasionally  it  may  be  implicated  via  the  nerve  roots. 
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The  serous  exudation  of  the  oedematous  type  is  due  to  the  implica- 
tion of  the  vaso-motor  nerves. 

In  the  atrophic  type  the  nerves  affected  are  chiefly  the  motor  and 
sensory  muscular  branches. 

The  occurrence  of  a pernicious  attack  implies  the  involvement  of 
the  cardiac  vagi. 

The  diminished  urinary  secretion  depends  partly  on  the  implica- 
tion of  the  renal  nerves,  and  partly  on  the  low  blood  pressure. 

The  brain  changes  are  usually  slight,  and  consist  of  a little 
hyperremia  or  tedema  of  the  meninges  or  brain  substance. 
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CHAPTER  XIV. 

BILHARZIOSIS. 

Definition. — An  infection  of  human  beings  by  a trematode,  the 
Schistosomum  hamatobinm  (Bilharz,  1852),  characterised  by  hsema- 
turia  and  by  the  presence  of  the  ova  in  the  urine,  faeces,  or  both. 

Synonyms.  — I.  Of  the  parasite  ; — Bilharzia  hcematobia, 
Cob  bold  ; Distoma  hcematobium,  Bilharz,  1851;  Distoma  capense, 
Harley,  1864. 

II.  Of  the  disease: — Bilharzia  disease  ; Endemic  hcematu7'ia. 

Histopy  and  Geographical  Distribution. —The  parasite 
was  discovered  in  1851  by  Bilharz  in  Cairo. 

Probably  the  haematuria  referred  to  by  Renault  during  the  French 
occupation  of  Egypt  in  1878  was  the  same  disease. 

In  honour  of  its  discoverer  the  parasite  was  called  “ Bilharzia 
haematobia”  by  Cobbold. 

Harley  in  1864  found  the  ova  in  cases  of  haematuria  in  Natal. 

Its  range  of  endemic  distribution  extends  over  a large  part  of 
Africa  : — East,  West  and  Central  Africa  ; Tunis  ; Algiers  ; the 
Cape  ; Mauritius  ; Syria  ; Cyprus  ; Mecca,  Cases  have  also  been 
reported  from  Penang,  Shanghai,  Illinois,  and  probably  the  West 
Indies. 

Natural  History. — The  species  Schistosomum  hcematobium  (¥\g. 
31a)  belongs  to  the  genus  Schistosomum  ; the  family  Schistosomidce  ; 
order  Malacocotylea  ; class  Trematoda. 

The  male  is  whitish.  It  becomes  mature  when  4 mm.  long,  but 
subsequently  attains  a length  of  12  to  14  mm.  There  are  two 
sucking  discs  on  the  front  of  the  body,  oral  and  ventral,  placed  close 
together.  Behind  the  ventral  sucker  the  body  broadens  to  a width 
of  I mm.  while  decreasing  in  thickness.  The  lateral  edges  curl  in 
ventrally,  forming  an  almost  closed  canal — the  gynoecophoric  canal 
— in  which  the  female  can  repose. 

On  the  dorsal  surface  of  the  posterior  part  of  the  body  are  spinous 
papillte  used  to  grasp  the  vein  walls. 

The  excretory  pore  is  somewhat  dorsal,  and  is  at  the  posterior 
end. 

The  genital  pore  is  ventral  and  anterior,  being  situated  behind  the 
ventral  sucker. 

The  females  are  filiform  and  pointed  at  each  end.  In  length  they 
reach  about  20  mm.,  and  in  breadth  0‘2  mm.  As  in  the  male,  there 
is  an  oral  and  a ventral  sucker.  The  genital  pore  lies  immediately 
behind  the  ventral  sucker.  For  purposes  of  copulation,  the  female 
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lilies  in  the  gyncecophoric  canal  of  the  male,  the  two  genital  pores 
bbeing  appro.ximated.  As  there  is  no  penis,  the  semen  is  discharged 
idnto  the  canal,  and  is  probably  taken  up  by  imbibition  {Sonsirio). 

The  are  oval,  yellowish  and  slightly  transparent ; enclosed  in 
,ia  thin  shell  with  a spine — usually  terminal,  sometimes  lateral.  They 
wary  in  size,  but  are  generally  'i6  mm.  by  0’o6  mm.  (Fig.  32.) 
IThese  eggs  contain  a ciliated  embryo,  termed  a luimcidium. 

If  the  eggs  remain  in  the  urine  or  fieces  they,  as  well  as  the 
eenclosed  embryo,  will  perish. 

If,  however,  water  is  arlded,  the  embryo  exhibits  violent  move- 
iments  and  very  soon  ruptures  its  containing  shell,  and  swims 
jibout  contentedly  in  the  liquid. 

-Manifestly,  therefore,  the  first  extra  corporeal  life-phase  of  the 
.ambryo  must  be  pas.sed  in  water.  What  the  subsecpient  develop- 

Iment  may  be  is  a.s  yet  unknown.  Analogy  would  lead  us  to  suppose 
fhat  some  intermediary  host  exists  (as  in  the  case  of  “cyclops”  and 
hhe  guinea-worm  embryos),  and  that  subsequent  development  may 
.take  place  in  the  body  of  this  unknown  fresh-water  creature,  and 
Ihus  in  turn  reach  a fresh  human  host. 

Or,  again,  it  is  (piite  po.ssihle  that  the  miracidia  which  have  gained 
access  to  the  pools  may  be  able  to  enter  the  skin  of  natives  or  others 
t.tanding  in  the  water,  in  the  same  way  that  the  larva:  of  ankylostomes 
lave  been  proved  to  do. 

The  life  of  the  adult  worm  is  probably  a long  one.  Soiisiiw 
'iientions  the  case  of  a boy  who  sufiered  from  bilharziosis  when 
eaving  Egypt,  and  subsequently  lived  in  France  for  nine  years, 
luring  the  whole  o(  which  time  living  ova  continued  to  be  evacuated. 

Etiology. — I'he  male  sex  .seems  more  liable  to  attack  than  the 
emale ; country  folk  than  those  of  the  towns;  natives  than 
uiropeans.  The  native  habit  of  freriuent  bathing  and  washing  in 
ivers,  jiools,  iSrc.,  might  account  for  this  jiartiality;  and,  it  so. 
■ould  seem  to  point  rather  to  the  skin  as  the  pathological  channel  of 
ntrance. 

Criesins^er’s  observations  in  Egypt  seem  to  show  the  greatest 
icidence  to  occur  during  the  months  of  June  to  August,  which 
I ipproximately  corresponds  with  the  rise  of  the  Nile. 

The  i)inihalioii  /'criod  appears  to  be  variable. 

It  is  given  as  four  weeks  (Ha/f/i)  to  four  months  (Brock). 
Pathological  Anatomy.— The  kaH/a/  of  this  adult  Irematode 
the  porta!  vein  with  its  tributary  intestinal  branches,  especially 
lO-se  of  the  rectum  and  bladder. 

1 he  veins  of  the  bladder  are  connected  with  the  rectal  veins  through 
:e  prostatic  plexus. 

riiese  rectal  veins  discharge  partly  into  the  portal  veins  via  the 
iperior  htemorrhoidal  veins;  and  partly  into  the  inferior  vena  cava  via 
e middle  and  inferior  htemorrhoidal  veins. 

At  puberty  the  worms  pair,  the  female  lying  in  the  gyncecophoric 
nal  of  the  male.  Locomotion  in  the  venous  system  is  brought 
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about  by  the  males,  who,  with  the  females,  descend  towards  the 
bladder  and  rectum  to  deposit  their  eggs — evidently  with  the  idea 
of  giving  them  the  best  chance  of  reaching  the  element  necessary  for 
their  further  development. 

The  number  of  adult  worms  found  in  one  person  is  often  large 
{Kartulis  reports  300). 

The  small  veins  and  capillaries  are  torn  or  bored  through  by  the 
numerous  ova  which  block  them  up,  and  thus  get  free  into  the 
tissues  and  form  the  nucleus  of  the  inflammatory  changes  known  as 
Bilharzial  infarction. 

The  following  are  the  chief  pathological  conditions  found  in  the 
various  organs: — 

The  Bladder. — This  is  the  commonest  site  for  invasion  by  ova. 
The  walls  are  usually  thickened  by  muscular  hypertrophy.  The 
mucous  membrane  shows  reddened  and  swollen  patches  exuding 
blood-stained  mucus  with  numerous  eggs.  Excrescences,  nodules, 
and  raised  hard  lamellae  are  found  scattered  about,  especially  in  the 
trigone  of  the  bladder. 

Calculi  are  very  frequently  found,  both  in  bladder,  ureters,  and 
kidneys.  They  consist,  as  a rule,  of  oxalate  of  lime,  and  are 
probably  due  to  the  infection,  since  ova  have  been  frequently  found 
in  the  calcular  nucleus. 

Under  the  microscope  it  is  seen  that  the  submucosa  of  the 
bladder  is  much  hypertrophied.  There  is  a large  leucocytic  infil- 
tration ; and  an  immense  deposit  of  ova,  some  of  which  become 
calcified. 

The  vesicula:  semmales  are  frequently  affected,  with  thickened  and 
infiltrated  walls  containing  many  calcified  ova. 

The  prostate  is  usually  much  enlarged  and  hardened,  owing  to 
the  deposit  of  ova. 

The  rectum  frequently  shows  changes  similar  to  those  in  the 
bladder.  The  deposit  of  ova  is  greatest  in  the  submucosa. 

Hypertrophied  glandular  layers  will  form  polypoid  excrescences 
(often  mistaken  for  piles)  in  which  many  ova  are  to  be  found,  and 
sometimes  parent  worms. 

In  the  vagina,  bilharziosis  may  lead  to  a sub-acute  vaginitis,  and 
a thickening  of  the  mucous  membrane  of  the  posterior  wall  having 
well-marked  crossing  fissures  on  its  surface  {Milton). 

Urinary  fistulcc  are  not  uncommon,  and  are  usually  secondary  to 
bladder  infection.  They  are  of  two  kinds — roof  fistulm  and  floor 
fistulee. 

In  the  case  of  roof  fistute,  as  a rule,  the  condition  passes  almost 
unnoticed  till  a perineal  subcutaneous  abscess  is  formed.  These 
give  rise  to  one  or  more  sinuses  in  the  perineum,  scrotum,  pubes,  or 
thighs,  but  away  from  the  direct  line  of  the  urethra.  The  openings 
are  not  large,  and  some  granulations  may  protrude. 

In  the  case  of  floor  fistulm,  a periuretliral  abscess  is  formed,  with 
a subsequent  inflammatory  stricture.  Sinuses  will  be  in  the  urethral 
line,  either  in  the  perineum  or  penis.  There  is  greater  induration 
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i;in  the  neighbourhood:  pus  oozes  from  the  urethra,  and  the  meatus 
iss  frequently  narrowed  by  scars. 

Bilharzia  ova  have  also  been  found  in  the  following  organs  and 
places: — Mesenteric  glands  ; lungs;  liver;  \d\t  cutis  ; z.  gall  sto>ie  ; 
sand  in  the  blood  of  the  left  ventricle. 

Hitherto  search  in  the  spleen  and  pancreas  has  been  without 


-Tiptoms. — The  symptoms  will  vary  very  much.  In  many 
L.tases  no  trouble  may  occur  at  all. 


The  principal  symptom  is  lucmaturia.  There  is  frequent  mic- 
rurition,  with  very  little  pain  ; but  a slight  irritation  may  be  felt 
I'vhen  passing  urine. 

The  last  few  drops  which  are  pa.ssed  will  be  found  to  be  blood- 
■•.tained,  and  if  this  is  microscopically  e.xamined,  it  will  show  ova, 
r-'pithelium,  blood  cells,  and  perhaps  a deposit  of  urinary  ci7stals. 
low-power  objective  is  quite  sufficient  for  diagnostic  purposes. 

The  hicmaturia  is  occasionally  increased  by  violent  exercise,  or 
.'astronomic  excesses. 

This  condition  of  haematuria  may  last  for  months  or  years;  and, 
i Ithough  no  re-infection  may  take  place,  the  ova  will  still  be  passed 
or  many  years.  In  such  favourable  cases  the  htematuria  will  tend 
•0  decrease,  and  eventually  the  condition  may  be  arrested  when  all 
hhe  adult  worms  are  dead. 

Very  often,  however,  the  early  slight  symptoms  may  become 
\xaggerated.  Burning  pains  may  radiate  in  the  lower  abdominal 
.nd  lumbar  regions  ; the  urine  becomes  alkaline,  opaque,  and  of 
uniformly  sanguineous  colour  ; cystitis  may  supervene,  with  per- 
-aps  paroxysms  of  pain  from  the  passage  of  blood  clots  through  the 
ireters. 

Urinary  calculi  in  some  instances  form  with  calcified  ova  as  nuclei. 
Urethral  fistula'  are  found  in  20  to  30  per  cent,  of  the  cases, 
'hese  listukv  may  be  either  in  the  roof  or  on  the  floor  of  the 
I rethra.  Roof  fistula  will  lead  to  sinuses  presenting  usually  in  the 
■ erineum,  away  from  the  middle  urethral  line. 

Floor-fistuke,  on  the  other  hand,  give  rise  to  greater  peri- 
irethral  inflammation  and  pain,  and  present  exteriorly  in  the  middle 
ne,  either  in  ])enis,  scrotum,  or  perineum.  They  are  often  the 
luse  of  stricture. 

If  the  vesicuke  seminales  are  affected,  spermatorrhcea  may  be  set 
3;  and  ova  and  blood  will  be  found  mixed  with  the  semen. 
.Strangury  and  additional  bladder  trouble  will  follow  the  invasion 
' the  prostate. 

If  the  rectum  is  involved,  disorders  somewhat  resembling  hmmor- 
.loids  will  be  observed  in  the  first  instance.  Some  loss  of  blood, 
pecially  at  the  end  of  defa;cation,  accompanied  by  itching  and 
scomfort. 

On  digital  examination  many  small  soft  excrescences  will  be 
und.  Later,  a regular  dy.senteric  condition  will  be  set  up,  with 
rmina  and  tenesmus  as  well  as  the  passage  of  blood. 
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The  vagina  is  not  infrequently  affected,  a sub-acute  vaginitis  being 
set  up,  leading  to  a considerable  thickening  of  the  posterior  wall. 

If  the  liver  and  lungs  are  invaded  by  the  ova,  no  symptoms  usually 
result. 

As  a consequence  of  the  frequent  haemorrhages  and  local  inflam- 
mations, a condition  of  anaemia  and  emaciation  frequently  ensue, 
and  death  happens  either  from 

1.  Exhaustion. 

2.  Pyaemia. 

3.  Uraemia. 

4.  Intercurrent  disease. 

Diagnosis  and  Prognosis.— The  passage  of  blood  by  the 
urethra  or  rectum  occurring  in  persons  in  or  from  an  endemic  area 
should  always  arouse  suspicion.  Microscopical  examination  will 
clear  up  the  diagnosis  in  such  cases. 

Bilharzial  excrescences  occurring  outside  the  anus  should  not  be 
mistaken  for  condylomata,  nor  the  hard,  round,  rough  lamellre  on 
the  bladder  wall  for  calculi. 

Although  the  condition  often  causes  but  few  symptoms  and  little 
inconvenience,  yet  it  should  always  be  regarded  as  serious,  since 
death  may  so  often  occur  as  a result  of  its  ultimate  circumstances. 

Life  insurance  companies  will  not  accept  patients  (Brock). 

In  places  where  the  disease  is  not  extremely  widespread,  or  in 
cases  in  which  a patient  has  left  the  endemic  area  altogether,  are 
naturally  more  favourable  to  the  chances  of  a patient  than  if  he 
were,  for  instance,  in  Egypt,  since  the  event  of  re-infection  is 
minimised. 

Treatment. — This  is  at  present  somewhat  unsatisfactory,  since 
we  have  at  present  no  means  of  eradicating  the  cause — viz.,  the 
adult  worms  in  the  portal  system. 

All  we  can  do,  therefore,  is  to  mitigate  the  severity  of  the 
symptoms  or  rectify  the  morbid  tissue  conditions  brought  about  by 
the  deposited  ova. 

The  following  is  a brief  outline  of  the  treatment  adopted  by 
Milton  at  the  Kasr-el-Ainy  Hospital  in  Cairo  : — 

For  the  early  hamaturia  astringent  bladder  injections  are  not 
used,  since  they  can  neither  cure  nor  relieve  the  condition.  On  the 
other  hand,  mild  antiseptics,  such  as  boracic  acid,  &c. , will  often 
afford  some  relief  to  the  patient.  At  the  same  time,  the  internal 
administration  of  male  fern  is  given  in  doses  of  i gramme  of  the 
liquid  extract  three  times  daily.  This  often  acts  like  a charm  in 
controlling  and  abolishing  the  haemorrhage  in  a day  or  two.  The 
rapidity  of  its  action  is  against  any  effect  on  the  adult  worm,  and  it 
probably  acts  as  a direct  palliative  on  the  mucous  membrane  of  the 
bladder. 

Cystitis  should  be  treated  by  washing  out  the  bladder,  and  by  the 
internal  administration  of  salol. 

Calculi  should  be  promptly  crushed.  Bad  cystitis  is  no  bar  to 
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tthe  performance  of  this  operation,  nor  is  it  an  indication  for  a 
1 lithotomy  rather  than  lithrotrity  unless  the  kidneys  are  the  seat  of 
I bad  secondar)'  disease. 

Disorganised  bladders  in  the  later  stages  are  most  difficult  to  deal 
>with.  The  low  vitality  of  the  massive  growth  is  often  accountable 
ffor  a sloughing  necrosis  after  the  mechanical  injury  caused  by  the 
insertion  of  a drainage  tube. 

If  drainage  is  done  at  all  it  should  be  perineal,  and  not  supra- 
ipubic.  A "Cock's  puncture”  is  the  best  method,  followed  by  the 
lantrotluction  of  two  moderate-sized  drainage  tubes  to  facilitate 
washing  out.  These  tubes  should  be  retained  for  eight  or  ten  days, 
aafter  which  the  track  will  remain  sufficiently  patent  to  permit  the 
passage  of  urine  and  sloughs.  The  patient’s  strength  should  mean- 
while be  kept  up  by  constant  attention  to  nouri.shment. 

Urinary  Jislitltc  should  be  treated  by  free  and  wide  excision  of  the 
riistula  and  surrounding  tissues. 

Striclnre  should  be  dealt  with  by  substituting  a direct  and  fairly 
hhealthy  escape  for  the  urine  through  the  perineum  in  place  of  the 
Lusual  number  of  unhealthy  tortuous  fistulae. 

Vaginal  invasion  is  best  treated  by  excision  of  the  thickened  and 
iiinfiltrated  mucous  membrane,  provided  the  disease  is  sufficiently 
lilimited  in  extent. 

In  the  recliun  early  irritation  should  be  allayed  by  sedative  and 
aastringent  applications. 

J’olypons  e.xcrescotces  are  hard  to  deal  with,  as  the  disease 
.:generally  extends  too  high  up  to  be  treated  properly.  The  best 

t [treatment  is  to  stretch  or  incise  the  sphincter,  and  swab  the  gut  out 
as  high  as  possible  with  a i in  10  solution  of  zinc  chloride,  applied 
on  cotton  wool  by  means  of  long  forceps,  and  allowed  to  remain  in 
:ontact  for  about  a minute.  It  is  then  dried  and  flushed  out  with 
a copious  saline  enema. 

Prolapse,  if  due  to  Bilharzia,  and  seen  early  in  the  disease,  may 
oesl  be  treated  by  excision. 
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BLACKWATER  FEVER. 

Definition. — A tropical  fever  of  doubtful  origin,  characterised  by 
the  presence  of  free  haemoglobin  in  the  urine. 

Synonyms. — Hmnoglobinwic  fever;  bilious  remittent  fever; 
West  African  fever;  yelloiu  remittent;  black  jaundice;  bilious 
fever,  &=c. 

History  and  Geographical  Distribution.— The  disease 
was  reported  on  the  West  Coast  of  Africa  by  the  French  Colonial 
Medical  Officers  during  the  first  quarter  of  the  nineteenth  century. 
In  1847,  however,  Bryson,  in  reporting  on  the  diseases  of  that 
region,  makes  no  mention  of  it. 

In  recent  times,  however,  special  attention  has  been  given,  and 
reports  of  the  disease  are  forthcoming  from  various  tropical 
countries.  It  is  prevalent  on  the  Gold  Coast  and  in  the  Gaboon 
district ; on  the  Congo  ; in  Central  Africa,  and,  to  a less  extent,  on 
the  East  Coast.  In  Madagascar  and  Mauritius  the  disease  has  been 
not  infrequently  noticed. 

Masterman  reports  it  as  often  present  in  S.  Palestine.  Sporadic 
cases  have  been  seen  in  India,  Assam,  and  Cochin  China  by  Notter, 
Firth,  Wenyon,  and  others  ; also  in  Java,  in  Atjeh,  and  in  New 
Guinea.  Freer  has  treated  a case  at  Penang  (in  the  Straits  Settle- 
ments). The  Southern  States,  the  West  Indies,  Central  America, 
Venezuela,  Guiana,  Brazil,  ancl  Uruguay  are  all  districts  in  which 
cases  are  found  ; and,  coming  nearer  home,  it  has  been  observed  in 
Spain,  Italy,  Sicily,  Sardinia,  Greece,  &c. 

Etiology.- — This  is  very  obscure,  and  the  specific  factor  has  not 
yet  been  discovered.  Seasonal  influences  have  seemingly  nothing 
to  do  with  the  production  of  the  disease,  nor  have  those  of  sex. 
The  disease  is  met  with  in  both  natives  and  Europeans,  though  the 
natives  who  have  lived  for  long  in  an  endemic  area  are  less  liable  to 
attack  than  are  Europeans. 

Theoj-ies  of  Origin. — These  are  three  : — 

1.  That  it  is  of  malarial  origin,  and  due  to  some  malignant, 
known  or  unknown,  form  of  malarial  parasite.  This  is  the  view' 
w'hich  has  perhaps  most  adherents  amongst  medical  authors,  and  is 
supported  by  Plehn,  Scheube,  and  others. 

2.  That  it  is  due  to  quinine  poisoning. — This  view,  also,  has  a 
certain  number  of  adherents.  Koch,  Stephens,  Christophers,  and 
others  are  inclined  to  consider  this  the  chief  factor. 

3.  That  it  is  due  to  some  specific  cause  of  its  osm.  — Yersin  has 
discovered  a bacillus  from  tw’o  cases  in  Madagascar  which  he  culti- 
vated, and  W'hich  had  a toxic  effect  on  rabbits  and  mice. 
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Smith  and  Kilborne,  in  1889,  showed  the  “ Red- water  or  Texas 
f fever  ” of  cattle  to  be  due  to  the  presence  of  intracorpuscular  para- 
sites. These  are  called  Pyrosoma  higeminum  ; and  Sambon  suggests 
tthat  possibly  an  allied  parasite  may  be  the  specific  cause  of  black- 
\ water  fever. 

In  reviewing  these  theories  and  the  arguments  quoted  to  support 
tthem,  it  would  certainly  seem  as  if  the  third,  that  of  distinctive  specific 
(Origin,  had  most  to  be  said  in  its  favour. 

I.  The  Malarial  Theory. — Scheube  says — "It  occurs  in  the  most 
inotoriously  malarial  regions"  ; but  so  do  many  other  diseases,  including 
Ikala-azar,  which  Scheube  places  in  his  chapter  on  malaria,  but  which 
\we  now  know  to  be  due  to  Leishmania  donovani. 

Again  Scheube  says — "Skilled  observers,  such  as  Plelin,  Powell,  5fc., 

■ hai’e  found  the  small  unpigmented  seal-shaped  malarial  parasites 
‘peculiar  to  the  tropical  forms  of  malaria  in  the  blood  of  blackwater  fever 
■patients,  in  most,  if  not  in  every  case."  In  answer  to  this  one  can  only 
ssay  that  (as  Scheube  himself  states)  Rogers  found  malarial  parasites  in 
all  stages  of  kala-azar,  and  Brown  “almost  always  found  large  and 
'small  malaria  parasites,  and  also  crescents"  in  that  disease. 

Moreover,  we  have  another  example  of  the  danger  of  too  hasty  con- 
{ elusions.  In  sleeping  sickness  the  first  cases  examined  showed  Pilaria 
:perstans.  Soon  after  the  disease  appeared  in  Uganda,  F.  perstans  \\a.s 
ifound  in  the  blood  of  nearly  every  case  and  was  thought  at  the  time  to 
I have  a causal  connection  with  the  disease.  But  the  weak  point  came  in 
when  it  was  shown  that  /•’.  perstans  occurred  in  regions  where  there  was 
no  sleeping  sickness  ; that  cases  of  sleeping  sickness  occurred  without 
l the  presence  of  the  filaria ; and  that  in  infected  districts  a large  pro- 
f portion  of  the  general  population  also  showed  filarial  infection. 

In  exactly  the  same  way  the  malarial  parasite  is  to  be  found  in  a 
I thousand  regions  where  blackwater  fever  is  unknown;  blackwater  fever 
(occurs  in  many  recorded  instances  where  malarial  parasites  are  not 
f found  (see  Versin' s cases,  Koch's  23  out  of  41  cases,  Plehn's  11  out  of 
32  cases),  and  when,  moreover,  the  non-parasitic  malarial  tests  (f.e. , 
increased  and  pigmented  large  mononuclear  leucocytes)  are  not  present 
(see  Stephens  o.nd.  Christophers.  63  percent,  of  their  Brit.  Central  Africa 
.cases);  and,  lastly,  that  if  the  blood  of  the  general  population  be 
examined,  many  may  be  found  to  harbour  the  malarial  parasite. 

Stephens  and  Christophers  say — " I?t  a series  of  cases  examined  by 
ourselves  in  British  Central  Africa  7oe found  malaria  parasites  only  in 
rs'p  per  cent.,  but,  as  we  have  already  sherwn , we  have  two  further  tests 
for  a malarial  infection 

" (t)  The  increase  in  the  percentage  of  large  mononuclear  leucocytes. 

(2)  The  presence  of  pigmented  large  mononuclear  leucocytes, 

“ By  using  these  tests  we  were  able  to  prove  that  qj"j  per  cent.,  not  I2'y 
•per  cent.,  of  our  cases  were  due  to  a malarial  infection." 

I hese  are,  perhaps,  the  least  sound  of  any  arguments.  First,  the 
increase  in  the  percentage  of  large  mononuclear  elements  is  just  as 
much  pathognomonic  of  trypanosomiasis  as  it  is  of  malaria,  therefore 
why  not  say  that  such  cases  are  due  to  trypanosomiasis  ; in  either  case 
neither  the  plasmodium  nor  the  trypanosome  are  found. 

Secondly,  when  conducting  observations  in  a region  so  notoriously 
malarial  as  British  Central  Africa,  to  say  that,  in  cases  of  blackwater 
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fever,  the  presence  of  pigmented  lai  ge  mononuclears  is  a proof  of  the 
malarial  origin  of  the  disease,  is  too  illogical  for  consideration. 

2.  The  Quinine  Theory. — Of  43  cases  of  blackwater  fever  in  Cameroon, 
F.  Plehn  noted  that  “2./  positively  broke  out  a few  hours  after  the 
administration  of  quinine  ; a?id  of  pp  cases  treated  by  A.  Plehn  in  the 
same  place.  qS  of  the  attacks  were  directly  caused  by  quitiine."  “For 
this  reason  Koch  has  made  the  assertion  that  blackwater  fever,  as  a 
rule,  is  solel}'  quinine  poisoning  without  malaria  taking  any  part  in  the 
condition.  Baccelli  made  the  same  assertion  in  regard  to  malaria 
hasmoglobinuria  in  Italy."  Ketchen  has  reported  a case  from  Capetown 
in  which  a hospital  patient  was  noted  to  have  an  attack  of  hosmoglob- 
inuria  after  each  of  several  administrations  of  quinine,  even  after  as 
small  a dose  as  grains. 

Stephe?i  and  Christophers  also  say — “ Blackwater  fever  is  then  a 
quinine  intoxication,  but  it  is  something  more.  It  occurs  only  in  those 
who  have  previously  suffered  from  malaria.' 

The  remark  as  to  malaria  is  pretty  obvious.  It  is  naturally  (at  the 
present  day)  highly  unusual  for  people  to  be  taking  quinine  in  doses  of 
any  size  unless  it  is  for  malaria.  Therefore,  if  quinine  is  going  to  have 
a toxic  effect,  the  presumption,  in  nine  cases  out  of  ten,  is  that  there  is 
a malarial  condition  as  well. 

But  the  whole  case  does  not  seem  to  be  properly  proved.  Granted 
that  in  a few  cases  quinine  might  have  such  a toxic  effect,  is  it  likely 
that  such  cases  of  idiosyncrasy  would  be  so  few  and  far  between 
amongst  the  thousands  who  are  taking  quinine  the  wide-world  over, 
often  in  very  large  doses? 

As  Osier  says — “ So  far  as  I have  been  able  to  judge  from  the  recent 
records  on  the  subject,  the  evidence  on  which  the  statement  is  based  is 
very  far  from  sufficient.  Personally,  too,  I can  say  that  using  quinine 
in  very  large  doses,  as  I have  often  done,  I have  never  met  with  an 
instance  in  which  it  caused  hasmaturia.  On  the  other  hand,  in 
instances  of  acute  albuminuria  and  of  acute  haematuria  in  malaria, 
I have  seen  the  prompt  and  beneficial  action  of  the  drug." 

So  far  as  we  can  see,  then,  the  case  for  malaria  and  the  case  for 
quinine,  while  indeed  po.ssible,  seem  to  be  highly  improbable  ; and  that 
the  case  should  be  much  more  scientifically  strong  to  meet  with  general 
acceptance. 

3.  A specific  cause  of  its  own.  — The  analogies  between  this  disease 
and  Texas  fever  of  cattle  are  most  striking.  For  instance,  where  the 
disease  is  endemic  it  is  notorious  that  the  local  native  cattle  become 
more  or  less  immune.  So  with  blackwater  fever,  in  the  endemic  areas, 
the  natives  are  much  less  susceptible  than  the  new-coming  Europeans. 

The  symptoms  of  Texas  fever  are — High  fever,  prostration,  emacia- 
tion, haemoglobinuria.  anaemia  of  all  organs  with  an  icteric  tint, 
enlargement  of  the  spleen,  &c.  It  is  noteworthy  that  every  one  of  the 
above  symptoms  is  .a  counterpart  of  those  of  the  human  disease — 
blackwater  fever. 

Analogy  would  therefore  lead  us  to  suppose  that  a blood  parasite 
somewhat  similar  to  the  Pyrosoma  bigeminum,  as  yet  undiscovered, 
might  be  the  causative  agent  of  the  human  disease. 

In  a thousand  cases  of  Texas  fever  hfemoglobinuria  will  be  practically 
constant ; in  a thousand  cases  of  malarial  fever  the  occurrence  of 
haemoglobinuria  will  be  almost  certainly  nil. 

If,  therefore,  one  type  of  parasite  gives  rise  to  such  constant  and 
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■ definite  clinical  phenomena,  the  inference  is  that  the  same  phenomenon 
in  human  beings  will  be  caused  by  a definite  specific  and  analogous 
fparasite. 

Symptoms. — Some  slight  malaise  may  precede  the  attack,  but 
[prodromala  are  rare.  A rigor  ushers  in  a febrile  condition.  The 
1 temperature  (I'igs.  33  and  34)  rises  fairly  rapidly.  It  is  nearly 
..always  accompanied  by  headache,  general  muscular  pains,  and 
'.vomiting.  For  two,  or  sometimes  three,  days  the  temperature  con- 
ttinues  to  rise,  falling  somewhat  in  the  morning  and  rising  higher 
reach  evening.  The  vomiting  continues  and  there  is  great  weakness, 
.'with  a fast  low-tension  pulse. 

It  is  usuallv,  however  (and  this  is  a point  to  which  writers  have 
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not  as  yet  drawn  attention),  not  until  the  second  or  third  day, 

'he  tcinpcraliire  has  reached  its  niaxiniiim,  that  hmmoglobimiria  is 
first  seen.  The  urine  is  scanty,  thick,  and  of  high  specific  gravity. 
tFxamined  microscopically  it  is  found  to  contain  renal  and  vesical 
ppithelium,  flakes  of  hmmoglobin,  and  htvmoglobinuric  cylindrical 
;a,st.s.  It  is  quite  exceptional  to  find  blood-corpuscles. 

Very  soon  after  the  onset  of  the  hatmoglobinuria  a more  or  le.ss 
ntense  general  jaundice  becomes  established— jirobably  not  so  much 
lite  to  bile  as  to  disintegration  products  of  hmmoglobin. 

I he*  liver  becomes  enlarged  and  the  spleen  even  more  so,  and 
here  is  frequently  pain  over  both  regions. 
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Retching  and  vomiting  continue,  and  a persistent  vomiting  of 
green  bile  is  almost  invariably  present  in  cases  tending  to  a fatal 
termination.  After  a day  or  so  of  such  symptoms  the  temperature 
generally  falls,  diaphoresis  occurs,  and  the  symptoms  abate,  the 
urine  becoming  again  normal. 

In  fatal  cases  the  temperature  may  remain  normal  or  subnormal, 
the  weakness  becoming  more  marked ; and  suppression  of  urine 
occurs,  death  taking  place  from  asphyxia,  coma,  or  syncope.  In 
other  fatal  cases  there  is  a second  or  third  rise  of  temperature  with 
or  without  further  hemoglobinuria,  until  death  occurs  from  coma, 
convulsions,  or  collapse. 

In  favourable  cases  the  diaphoresis  -and  fall  of  temperature  will 


usher  in  a progressive  convalescence,  but  with  a very  persistent 
albuminuria. 

If  the  blood  be  examined  it  will  be  found  to  be  thin  and  oily. 
The  anemia  throughout  is  very  marked. 

The  case  mortality  varies  from  lo  to  50  per  cent. 

Diag’nosis. — Probably  yellow  fever  is  the  only  disease  with 
which  a mistake  is  likely  to  be  made. 

Ritchie  considers  that  most,  if  not  all,  of  the  fatalities  in  new- 
comers to  West  Africa  are  due  to  blackwater  fever ; and  also  is  of 
opinion  that  many  of  the  so-called  cases  of  blackwater  fever  are  very 
probably  yellow  fever.  The  points  of  difference  are  : — 
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Yellow  Fever. 

Blackwater  Fever. 

\’omit, 

Black.' 

Green  bile. 

U line, 

Scanty. 
Albuminous. 
Occasional  bile. 
Sometimes  blood. 

Scanty. 

Albuminous. 

Hremoglobin. 

Jaundice,  . . Present. 

Present. 

Spleen, 

Normal. 

Enlarged. 

•Stomach,  . 

Injected. 

.Antemic. 

Liver,  . . Not  enlarged. 

Fatty  degeneration. 

Enlarged. 
Yellow  pigment. 

Pathology  and  Morbid  Anatomy.— There  is  an  enormous 
land  sudden  destruction  o(  blood-corpuscles  in  the  circulation.  This 
ifree  pigment  is  mainly  eliminated  by  the  kidneys.  A portion  is 
"Stored  in  the  liver,  skin,  and  other  situations. 

De  Haan  in  the  histological  e.xamination  of  kidneys  in  Java  finds 
That  the  free  hremoglobin  causes  injury  to  the  kidneys  in  the 
'idirection  of  a simple  degeneration  of  the  epithelium,  or  even  an 
•extensive  nephritis;  also,  that  the  excretion  of  injurious  products  is 
Interfered  with. 

The  blood  shows  profound  alterations.  The  corpuscles  are 
•diminished,  there  is  poikilocytosis,  and  the  corpuscles  are  very 
Dale. 

The  spleen  is  enlarged,  dark,  soft,  and  diftiuent. 

The  liver  is  enlarged,  and  yellow  on  section. 

' Treatment.  — Quinine  is  useless,  and  might  possibly  be 
^injurious. 

j The  bowels  should  be  freely  opened  as  soon  as  possible. 

To  allay  the  vomiting,  mustard  plasters  should  be  applied  to  the 
Vppigastrium,  and  the  patient  should  be  given  ice  to  suck,  and  small 
' loses  of  iced  brandy  or  champagne  be  administered, 
j In  severe  cases  nutrient  enemata  should  be  given, 
j If  the  temperature  become  subnormal,  hot  bottles  should  be 
ripplied;  hot  normal  saline  intravenous  injections  (103*  F.)  may  be 
I 3l  use. 

, For  suppression  of  urine  diaphoretics  should  be  employed. 
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Hearsey  recommends — 

R. — Sod.  bicarb.,  ..... 

gr.  X. 

Liq.  hyd.  perchlor.,  .... 

ITIXXX. 

Aq.  chlorof.  ad  . 

M.  F Mist. 

5i- 

Sig. — §i.  every  two  hours  during  the  first  day, 
hours  subsequently  till  the  urine  clears. 

and  every  three 

While  for  the  vomiting  he  suggests  the  subcutaneous  injection  of 
half  a grain  of  morphine. 

CHAPTER  XVI. 


CHOLERA, 

[Definition. — An  acute,  specific  infectious  disease;  of  which  the 
eendemic  home  is  oriental  ; and  which  is  characterised  by  purging 
aand  vomiting,  cramps,  anuria,  algidity,  and  collapse. 

It  is  a disease  ol  high  mortality,  and  is  due  to  the  action  of  a 
-specific  intestinal  vibrio. 

Synonyms  — cholera  Asiatica  ; Cholera  epidemiea ; Haiza 
(Hindustani);  Enerum  vamiee  (Tamil);  /.I/rAi  (Arabic) ; &c. 

History  and  Geographical  Distribution.— Passages  in 
'Greek,  Sanscrit,  Chinese,  and  Arabic  literature  are  supposed  to 
Irrefer  to  this  disease,  but  the  de.scriptions  are  vague.  There  is  no 
iikloubt,  however,  that  the  disease  h.as  been  endemic  from  remote 
.'■ages  in  India,  and  possibly  also  in  China,  and  other  parts  of  the 
lEurther  East. 

Portuguese,  Dutch,  and  English  physicians  must  have  found  the 
disease  ])revailing  in  those  regions  from  the  fifteenth  century 
onwards,  for  when  a violent  outbreak  oeeurred  in  Bent^al  in  iSiJ 
l it  was  looked  on  as  an  e.vacerbation  of  a well-known  scourge. 

Its  story  is  a simple  one.  After  each  jieriodical  violent  outbreak 
i:in  its  endemic  habitat — India — it  has  dilfused  itself  more  or  less 
'■widely  along  the  ordinary  trade  or  pilgrim  routes  of  the  world. 

Each  tale  of  repeated  invasion  is  very  much  like  the  other. 

Altogether,  during  the  nineteenth  century  there  have  been  seven 
lEuropean  invasions. 

1.  1826  to  1S39. — The  disease  spread  from  India  through  Persia 
and  Central  Asia,  and  reached  Southern  Russia  in  1S30,  whence  it 
■occupied  Central  and  Northern  luirope  in  1831,  the  United  King- 
lorn  and  America  in  1832,  France  and  the  Iberian  Peninsula  in 

11S33,  Italy  and  North  Africa  in  1834,  and  gradually  wore  it.self  out 
jy  1839. 

2.  1840  to  1851.  — Our  troops  carried  the  disease  from  India  to 
Zhina,  whence  it  spread  by  way  of  Burmah  and  Central  Asia  to 

iPer.sia  in  1S45,  Arabia  1S46,  Eastern  Rus.sia  1847,  Piurope,  the 
i lritish  Isles,  and  America  1S48. 

3.  1848  to  1857- — 1 he  epidemic  began  in  India  where  it  raged 
rom  1848  to  1850.  It  spread  through  Arabia  and  Persia  by  land 
outes  and  reached  Rus.sia  in  1852.  From  1852  to  1855  the  whole 
)f  I'-urope  and  part  of  America  were  again  invaded.  Our  Crimean 
Army  suffered  during  this  epidemic. 
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4.  1863  to  1867. — Again  the  usual  land  trade  routes  were 
followed  via  Persia  and  Arabia  to  Europe  (1865),  and  Britain  and 
America  (1866). 

5.  1867  to  1873. — Again  by  the  same  route  Europe  was  reached, 
and  from  there  America,  In  this  epidemic,  however,  it  spread  from 
the  latter  to  the  West  Indies  via  New  Orleans. 

6.  1879  to  1887. — Mecca  was  reached  in  1882  and  Egypt  in 
1883. 

The  Mediterranean  littoral  was  chiefly  affected— and  the  distri- 
bution begins  to  show  th^  influence  of  increasing  sea  traffic  on  the 
spread  of  the  disease. 

This  epidemic  is  also  remarkable  for  the  discovery  by  Koch  in 
Egypt  in  1883  of  the  specific  bacillus. 

7.  1891  to  1895, — This  epidemic,  which  spread  both  by  land  and 
sea,  was  one  of  great  rapidity.  The  sharp  outbreak  at  Hamburg 
was  caused  by  this  epidemic.  In  1893,  cases  occurred  at  Hull, 
Grimbsy,  and  Yarmouth,  but  England  as  a whole  escaped. 

There  are  certain  regions  in  which,  as  far  as  is  known,  cholera  has 
never  occurred.  According  to  Macleod  these  are: — The  Andaman 
Islands,  Australia,  New  Zealand,  some  Pacific  Islands,  the  Cape, 
the  West  Coast,  St.  Helena,  Ascension,  the  Azores,  Bermuda, 
Chili  and  Peru,  the  Orkneys  and  Shetlands,  Iceland,  and  the  Faroe 
Islands. 

Etiology. — The  early  views  as  to  the  specific  cause  of  the 
disease  were  many.  Some  thought  atmospheric  or  telluric  con- 
ditions responsible;  others  thought  it  to  be  a chemical  ferment 
developing  in  the  soil. 

In  1883,  however,  the  specific  orga>nsm  %vas  discovered  by  Koch  in 
Egypt.  He  separated  the  characteristic  curved  organism  from  the 
dejecta  and  intestines  of  cholera  patients.  He  showed  it  to  be 
absent  from  the  blood  and  viscera,  and  present  only  in  the  intestines 
where  it  invaded  the  mucosa  and  glands.  Proceeding  to  India  in 
1884  he  examined  72  cases  in  Calcutta,  and  found  the  same 
organism  in  all  cases.  Other  observers,  as  Finkler,  PHor,  and 
others,  found  somewhat  similar  organisms  in  other  conditions,  but 
they  were  found  to  differ  in  essential  particulars.  The  lower 
animals  are  not  susceptible,  so  that  inoculation  work  is  of  little 
value.  In  some  cases  intestinal  injury  may  result,  and  a fatal 
diarrhoea  be  set  up,  but  true  choleraic  lesions  do  not  occur,  and  the 
symptoms  do  not  differ  from  those  set  up  by  many  other  bacteria. 

Pettenkofer  and  Cunningham  were  two  great  opponents  of  Koch’s 
theory. 

Until  about  1892,  owing  to  scarcity  of  material  at  home,  Koch’s 
views  could  not  meet  with  general  criticism ; but  on  the  return  of 
cholera  to  Europe  many  observations  became  possible. 

Klehfs  studies  seem  to  show  that  other  vibrios  may  be  associated 
with  Koch’s  comma  bacillus. 

It  is  now  certain,  however,  that  cholera  is  produced  by  the 
vibrionic  organism — the  comma  bacillus. 
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Among  the  chief  workers  on  the  subject  are : — Gruber,  Pjeiffer, 
.Sanarelli,  and  Metchnikoff. 

The  following  are  details  of  the  comma  bacillus,  taken  from 
^Muir  and  Ritchie  : — 

1.  They  are  curved  organisms  like  a German  “comma,’ 
measuring  i ’5  to  2 /u  in  length,  and  rather  less  than  0'5  m in 
thickness.  They  are  motile.  They  have  a single  terminal  flagellum. 
IThey  do  not  form  spores.  They  readily  stain  with  basic  dyes. 
They  are  decolourised  by  Gram. 

2.  They  grow  on  ordinary  media,  except  potato.  The  gelatin 
palate  growth  is  the  most  characteristic  : — 

In  twenty-four  to  forty-eight  hours  minute  white  |toints  appear 
*A'hich,  under  a low  power,  are  seen  to  be  irregularly  granular.  As 
hhe}’  become  larger  their  surface  looks  like  fragments  of  broken 
,glass.  Latei,  liquefaction  occurs. 

In  alkaline  broth  the  organisms  grow  readily.  At  37“  C.  there  is 
i general  turbidity  in  twelve  hours,  with  a thin  surface  pellicle. 

3.  Cho/cra-red  Reaction. — If  to  a twenty-four  hours’  culture  in 
[oeptone  broth  at  37°  C.  a few  drops  of  pure  sulphuric  acid  are 
Btdded,  a reddish-jnnk  colour  is  produced.  This  is  due  to  the  fact 
I'hat  /wrtb/and  a nitrite  are  formed  by  the  spirillum.  On  addition 
fi)f  H.,SOj  a red  coloured  nitroso-indol  body  is  produced. 

I Note. — The  Bacillus  coli  communis  will  form  indol,  but  not  nitrite, 
CO  the  latter  must  be  added  before  the  above  result  could  be  obtained 

■ vith  HjSO,. 

4.  Slarch-acid  Reaction. — It  was  found  by  Gordon  that  the 
ollowing  diagnostic  reaction  could  be  obtained.  Cultivate  for 
•wenty-four  hours  at  37°  C.  in  the  following  medium  — Lemco, 

gram;  jreptone,  i gram;  sod.  bicarb.,  O' i gram;  starch,  0'5  gram  ; 
.q.  dest.  ad  too  c.c.,  and  tinted  with  litmus. 

The  comma  bacillus  will  decompo.se  the  starch  with  a strongly 
iccid  reaction  in  the  twenty-four  hours. 

Note. — The  Finkler-Prior  bacillus  only  gives  a feeble  acid  reaction  by 
he  third  day.  Streptococci,  Bacillus  diptitherice,  B.  coli,  B.  enteritidis, 

■ ?.  typhosus,  and  B.  proteus  all  fail  to  produce  any  acid  reaction  in 
his  medium. 

5.  The  comma  bacillus  is  not  resistant,  being  killed  in  an  hour 
.t  a temperature  of  55“  C. , and  much  more  rapidly  at  higher 
emperatures.  They  are  more  resistant  to  cold,  and"  have  been 
ound  alive  after  several  hours’  exposure  to  - 10°  C.  They  are 
(uickly  killed  by  most  disinfectants.  As  little  as  i per  cent,  of  lime 
n water  will  kill  them  in  an  hour. 

6.  The  conditions  favourable  for  growth  are  warmth,  moisture, 
'ixygen,  and  organic  material. 

7.  Thorough  drying,  as  a rule,  kills  in  two  or  three  minutes. 
■?he  disease  is  therefore  probably  but  little  dust-borne. 

8.  The  infection  will  take  place  by  soiled  lingers,  eating  utensils. 


i6o 
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food,  or  drink,  any  of  whicli  may  become  infected  from  discharges 
or  other  focus,  either  directly  or  by  the  intervention  of  flies,  &c. 
The  comma  bacillus  has  been  found  alive  in  the  bodies  of  flies 
twenty-four  hours  after  feeding  on  infected  material.  Their  agency 
is,  however,  probably  always  mechanical. 

9.  None  of  the  lower  animals  suffer  from  cholera  under  natural 
conditions.  Cultures  introduced  by  the  mouth  gave  negative  results. 

Koch,  therefore,  neutralised  the  gastric  acidity  before  the  adminis- 
tration, but  only  one  animal  out  of  nineteen  showed  choleraic 
symptoms,  and  this  animal  had  relaxed  abdominal  walls  after 
a previous  abortion.  This  gave  him  the  idea  of  interfering  with  the 
peristalsis  by  injections  of  opium.  The  subsequent  result  of  feeding 
with  cultures  was  remarkable,  for  30  out  of  35  animals  died. 

With  the  Finkler-Prior,  Deneke,  and  Miller  bacilli  a certain, 
though  much  smaller,  proportion  of  animals  died  under  like 
conditions. 

10.  The  intense  prostration  and  collapse  are  due  to  toxins 
elaborated  by  the  vibrios.  Toxic  phenomena  can  be  produced  by 
the  injection  of  dead  vibrios  into  animals.  The  dead  cultures 
administered  by  the  mouth  produce  no  effect  unless  the  intestinal 
epithelium  is  injured,  when  poisoning  may  result. 

Pfeiffer  found  that  even  after  heating  to  100°  C.  some  toxine 
remained,  and  had  the  same  physiological  action. 

11.  Lazarus  first  showed  that  the  serum  of  patients  who  had 
suffered  from  cholera  possessed  the  power  of  protecting  guinea- 
pigs  when  injected  in  minute  quantity  with  a fatal  dose  of  the 
organism. 

This  action  of  the  serum  may  be  present  eight  or  ten  days  after  the 
attack  of  the  disease,  but  is  most  marked  four  weeks  after.  It  then 
gradually  becomes  weaker,  and  disappears  in  two  or  three  months. 

12.  Pfeiffeds  Test. — A loopful  of  recent  agar  culture  of  the 
organism  to  be  tested  is  added  to  I c.c.  of  ordinary  broth  containing 
O'OOI  c.c.  of  anticholera  serum.  The  mixture  is  then  injected  into 
the  peritoneal  cavity  of  a young  guinea-pig,  and  the  peritoneal  fluid 
of  this  animal  is  examined  microscopically  after  a few  minutes. 

If  they  have  become  motionless  and  swollen  (positive  result)  then 
the  spirilla  injected  were  cholera.  If,  on  the  other  hand,  they  are 
found  active  and  motile  (negative  result)  then  the  possibility  of  their 
being  true  cholera  may  be  excluded. 

13.  Other  spirilla  have  been  obtained  from  contaminated  water, 
and  sometimes  cholera-like  symptoms  may  clinically  occur,  and 
other  organisms  be  found.  In  many  of  these  cases  the  organism  is 
probably  merely  a modification  of  the  comma  bacillus. 

Sometimes  rather  similar  clinical  symptoms  may  be  produced  by 
other  microbes.  The  author  has  seen  a case  much  resembling 
cholera,  even  to  the  rice-water  stools,  but  an  examination  of  which 
proved  it  to  be  an  almost  pure  intestinal  culture  of  B.  coli. 

Summary  of  Reasons  for  accepting  KocEs  Bacillus. — (a)  It  is 
constantly  present  in  true  cases  of  cholera. 


Tahi.e  ok  Dikkeke.n’tial 

Di.agnosis. 

I6I 

Koch’s  Vibrio 
(Com  Hill 
bnrilliis). 

Metchnikoff's 

Vibrio. 

Kinkier  and 
Prior’s  Vibrio. 

Deneke’s 

Vibrio. 

i'hei'f  found, 

Human 

cholera. 

Fowl  cholera. 

Cholera 
nostras  and 
tooth  cavities. 

Old  cheese. 

oorpliology, 

I '5  to  2 long. 
o'5  fi  thick. 
Comma- 
shaped. 
Motile. 

Single  ter- 
minal tlagel- 
lum. 

Identical. 

Rather  thicker 
in  centre  and 
more  pointed 
at  ends. 

Rather  thinner 
and  smaller. 

•■latine  cul- 
ituros. 

W'hite  points, 
24  hours. 
Liquefaction, 
50  hours. 

Liquefaction, 
24  hours. 

Liquefaction, 
24  hours. 

Liquefaction 

rapid. 

i<  olera-red 
r.'eaction,  . 

Obtained  in 
24  hours. 

Obtained  in  | 
24  hours. 

No  reaction 
in  24  hours. 

No  reaction. 

mrcli-acid 
ceaction,  . 

.Vcid,  24  hrs. 

1 .Acid,  third 
day. 

■ects  on 
ininials, 

Subcutaneous 
inoculation 
of  pure  cul- 
tures in 
animals  gives 
no  result 
If  e.xalted, 
necro.sis  at 
point  of 
inocidation. 

Subcutaneous  1 
inoculation 
of  pure  cul- 
tures is 
followed  by 
septicmmia 
and  death. 

Result  as  for 
Comma 
bacillus,  but 
modified. 

-Vopathogcnic 

properties. 

;ialo  cul- 
i res, 

\o  growth  j 
;U  ordinary 
temperature. 

Grows  feebl\- 
at  ordinary 
temperature. 

Grows  well 
at  ordinary 
temperature. 

Yellow  layer  if 
incubated 
above  30^  C.  I 

iffer’s  test, 

Positive. 

.\egative. 

' 

narks, 

The  fowls 
have  diar- 
rhoea and 
stupor,  and 
die  in  48  hrs. 

Intestine  has 
a greyish- 
yellow  fluid, 
sometimes 
blood- 
stained. 

Sometimes 

called 

S/>iri//itin 

tyrogeniim. 

Is  a com- 
paratively 
harmless 
saprophyte. 
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{b)  Known  facts  of  growth,  &c.,  are  in  conformity  with  the  origin 
and  spread  of  cholera  epidemics. 

(r)  Experiments  on  animals  with  the  bacillus  or  its  toxines  give 
as  reasonable  results  as  one  would  expect  in  view'  of  the  fact  that 
they  do  not  suffer  naturally  from  the  disease. 

{d)  Human  experiments  and  accidental  infection  strongly  favour 
this  view. 

[e)  The  specific  protecting  pow'er  of  the  serum  from  convalescents 
is  in  its  favour. 

(/')  Bacteriological  methods,  assuming  Koch’s  bacillus  to  be  the 
cause,  have  been  of  the  greatest  value  in  diagnosis. 

{g)  The  results  of  Haffkine’s  preventive  inoculation  {see paragraph 
07!  Treatment)  supply  additional  favourable  evidence. 

Symptoms. — These  vary  somew'hat  in  different  epidemics  and 
different  individuals. 

Jncubation  Period. — This  is  from  a few  hours  to  five  days, 
generally  twelve  to  twenty-four  hours.  The  disease  may  be  grafted 
on,  and  supervene  in  the  course  of  an  attack  of  diarrhoea,  in  which 
case  the  symptoms  suddenly  turn  to  those  of  cholera. 

With  ,such  a short  incubation  period  there  is  seldom  time  for 
prodromata.  Out  of  1,280  cases  which  have  passed  (1902-6)  through 
the  author’s  hands,  scarcely  any  instances  of  “ premonitary  diarrhoea  ” 
can  be  recalled. 

The  attack  is  noticeable  amongst  all  other  diseases  for  its  sudden 
onset,  intense  symptoms  and  unsparing  hand.  Unlike  the.compar- 
atively  limited  outbreaks  of  smallpox,  unlike  the  comparatively  low- 
plague  mortality  amongst  Europeans,  cholera  is  a disease  which 
spares  but  few.  Rich  or  poor,  native  or  Caucasian,  young  or  old  are 
equally  liable  to  this  scourge,  without  doubt  one  of  the  most  dreadful 
of  deaths. 

The  following  is  a clinical  picture  of  a typical  case : — The 
patient  is  suddenly  taken  ill  with  vomiting,  and  a watery  bilious 
diarrheea.  Within  half  an  hour  or  so  these  symptoms  become 
aggravated.  The  stools  become  colourless  with  suspended  w-hite 
flocculi  (having  much  the  appearance  of  rice-water),  and  are 
passed  involuntarily  in  large  quantities.  The  retching  and  vomi- 
ting are  painful  and  frequent.  Agonising  cramps  of  the  legs  and 
abdomen  are  almost  ahvays  present  and  often  produce  dreadful 
contortions. 

The  face,  which  has  an  anxious  look  for  the  first  quarter  of  an  hour, 
almost  immediately  becomes  pinched  and  drawn,  the  cheek  bones 
stand  out  and  the  eyes  appear  as  if  sunken  far  into  the  head  leaving 
great  hollovy  sockets.  The  skin  of  the  fingers  and  toes  is  livid,  and 
has  the  shrivelled  appearance  that  one  associates  with  prolonged 
immersion  in  water  (washerw-oman’s  fingers). 

The  voice  is  thin  and  husky  ; and  later  becomes  no  more  than  a 
high  pitched  whisper. 

The  stage  of  collapse  (algide  stage)  is  reached.  The  body  is  cold 
and  clammy.  There  is  complete  suppression  of  urine.  The  radial 
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[.oulse  cannot,  or  can  only  just,  be  felt.  There  is  intense  thirst, 
tcestlessness,  and  profound  debility. 

In  such  a typical  case  as  this,  the  perpetual  rice-water  stools,  the 
M'iolent  cramps,  the  agonised  sunken  hollow  face,  the  shrivelled 
^lingers,  will  need  no  cultural  or  microscopical  diagnosis.  Once 
.seen,  an  ordinary  case  can  never  be  mistaken. 

This  algide  stage  terminates  either  in  death  or  reaction. 

When  a fatal  result  supervenes  the  symptoms  continue  without 
kdjatement,  the  surface  temperature  may  fall  even  below  90°  F. ; and 
Teath  takes  place  from  apncea,  asthenia,  or  coma,  usually  within  ten 
: o thirty  hours  from  the  beginning  of  the  attack. 

If,  however,  reaction  occurs,  the  pulse  gradually  returns  and  the 
)ody  gets  warmer.  The  patient  becomes  tranquil  and  the  breathing 
easy.  The  temperature  approaches  normal  or  is  slightly  raised  ; the 
liarvhcea  begins  to  cease  and  the  stools  to  become  bilious. 

The  food  is  retained  instead  of  vomited.  After  some  hours  small 
;imounts  of  urine  are  secreted,  of  high  specific  gravity,  albuminous 
:.nd  containing  indoxyl.  It  then  becomes  watery  and  more  copious. 

In  a certain  proportion  of  cases  such  happy  return  to  recovery 
'does  not  take  place.  The  febrile  reaction  may  become  aggravated, 
i:nd  a kind  of  typhoid  state  supervene,  lasting  for  some  days. 

Death  may  occur  during  reaction,  from  complications,  such  as 
: iarrhcea,  asthenia,  uriemia  or  pneumonia. 

The  earlier  ca.scs  in  an  epidemic  are  generally  more  severe,  and 
hhose  towards  the  end  milder. 

It  is  often  impossilile  to  forsee  how  cholera  will  spread. 

In  some  infected  ships  the  author  has  found  that  ten  or  twelve  deaths 
'.nd  cases  had  occurred  a day  or  two  before  arrival  amongst  coolie 
nimigrants.  Everything  would  point  to  the  disease  spreading,  but  no 
tther  cases  occurred  after  landing  all  the  contacts  in  quarantine. 
Another  case  the  author  noted  in  which  a large  number  of  immigrants 
rrived  from  a cholera  infected  port  after  a voyage  of  four  days.  There 
■ere  no  sick  on  board,  but  the  vessel  was  detained  to  complete  the  five 
ays,  on  the  fifth  day  a case  occurred.  Some  of  the  passengers  were 
inded  in  quarantine  and  the  vessel  proceeded  to  the  next  port.  Five 
ays  after  the  first  case,  two  more  c.ases  occurred  and  were  removed, 
■fie  vessel  was  detained  ; and  four  days  later  another  case  (fulminating) 
as  found,  so  all  the  contacts  were  landed  at  a quarantine  station, 
fere,  despite  every  precaution,  the  disease  spread,  and  it  was  a monta 
efore  it  could  be  finally  suppressed. 

Other  Types  of  Cholera.— are  two  other  types  of  the  di.sea.se 
-(i)  -Ambulatory,  (2)  Fulminating. 

Ambulatory  Cases. — These  occur  during  most  epidemics,  especially 
jwards  the  end.  As  the  condition  is  merely  one  of  malaise,  and 
ilious  diarrhaa  unaccompanied  either  by  cramps  or  suppression  of 
u'ine,  it  can  be  well  understood  that  such  unnoticed  cases  may  form 
focus  for  the  further  spread  of  the  disease  ; they  have  therefore  to 
; very  carefully  guarded  against. 

L ulmiuatiuy  Cases. — This  term  is  applied  to  those  cases  in  which 
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an  acute  loxKmia  kills  the  patient  before  the  usual  symptoms  of 
diarrhoea  and  vomiting  have  declared  themselves.  The  patient 
usually  lies  down  and  dies  in  a few  minutes  or  else  drops  down  dead. 
Such  sudden  deaths  during  a cholera  epidemic  will  generally  be 
found  to  be  due  to  cholera  and  betoken  a virulent  strain  of  bacillus. 
They  are,  however,  rare.  Amongst  the  author’s  1280  cases  there 
were  only  three  of  this  type.  Post-mortem,  the  bowel  was  full  of 
typical  rice-water  material. 

Sequela:. — Pregnant  women  nearly  always  abort  or  miscarry. 

Antemia,  abscesses,  debility,  renal  or  pulmonary  complications 
may  occur  during  convalescence. 

Morbid  Anatomy  and  Pathology.— The  disease  is  an  acute 
toxtemia  and  not  a septictemia. 

The  comma  bacillus  is  found  in  no  organs  or  tissues  except  the 
intestinal  tract. 

Rigor  mortis  is  early  and  prolonged.  Post-mortem  muscular  con- 
tractions are  not  uncommon. 

Ilem'i. — The  left  ventricle  is  generally  contracted  and  almost 
empty.  The  other  cavities  are  dilated  w’ith  dark  fluid  blood,  with 
small  black  threads  of  clot. 

The  lungs  are  small,  collapsed,  and  pale  grey  in  most  cases,  and 
the  pleural  cavities  dry  and  sticky.  The  liver,  spleen,  and  kidneys  '/ 
are  congested.  j- 

The  bladder  (in  cases  dying  during  the  algide  stage)  was  nearly  ^ 
empty,  but  never  quite,  in  a sequence  of  63  cholera  post-mortems  at 
the  Singapore  Quarantine  Station  during  IQ03.  In  cases  past  this 
stage  a variable  amount  of  urine  was  found.  The  supra-renal  capsules  , 
are  dry  and  sticky. 

Bowel. — The  peritoneal  coat  of  the  intestine  is  usuall)’  diy,  sticky,  • 
and  cream-coloured  with  injected  vessels.  The  mucous  membrane 
is  either  dull-red  or  acutely  congested. 

The  contents  of  the  bowel  will  be  found  to  vary.  If  seen  very 
early  in  the  disease  the  contents  will  be  thick,  syrupy,  and  yellowish- 
white  like  Camembert  cheese,  sometimes  suspended  in  clear  water}'  ji 
fluid,  the  majority  being  in  the  small  intestine.  c 

At  a rather  later  stage  the  usual  rice-water  stools  will  be  seen ; ^ 
the  watery  fluid  either  clear  or  resembling  dish-water ; and  the 
material  equally  distributed  through  the  small  and  large  intestine. 

In  cases  where  very  acute  congestion  and  hemorrhage  have  K 
occurred,  the  appearance  presented  will  be  that  of  a chocolate  brown 
curd  suspended  in  a dirty  watery  liquid. 

Incases  dying  during  the  reaction  stage  there  is  fecal  pea-soupy 
matter. 

In  a few  cases  the  bowel  will  be  empty,  but  for  viscid  albuminous 
material  between  the  ruge. 

The  case-mortality  varies  from  40  to  90  per  cent.  It  is  very 
seldom  below  6d  per  cent. 

Treatment. — There  is  no  specific  drug  for  use  in  cholera. 

During  epidemics  astringent  and  sedative  drugs  are  frequently 
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cenjoinetl  for  diarrhcea.  Most  of  these,  such  as  chlorodyne,  lead 
and  opium,  chalk  and  opium,  opium  pill,  sulphuric  acid  and 
laudanum,  are  highly  dangerous.  Koch  has  proved  that  even  if  a 
ccertain  natural  immunity  exists  it  is  immediately  abolished  directly 
dhe  peristalsis  is  interfered  with  by  opium. 

For  the  actual  treatment  many  drugs  have  been  recommended, 
ibut  are  now  merely  of  historical  interest : —Chloroform,  atropine, 
r.nitroglycerine,  calomel,  carbolic  acid,  bismuth,  Strophautims, 
iCannahis  IndUa,  turpentine,  eucalyptus  oil,  &c.,  are  among  the 
IJengthy  list. 

So  far  only  one  drug  has  been  found  which  has  a definite  efi'ect 
cluring  the  algide  stage  and  that  is — .salol. 

If  drugs  are  to  be  given  at  all,  give  the  following: — 


R.— Salol,  . 

. , 

• • • 

gr.  X. 

.Mucilage, 

, 

0‘- 

Sp.  chlorof. 

ITl  X\  . 

Water,  . 

M.  F. 

.Mist. 

.”)i. 

Sitt- — ,5'-  every  two  hours  unti 

the  reaction  sets 

in.  Then 

R. — .Sod.  bicarb.,  . 

gr.  X. 

Sp.  chlorof.,  . 

inxx. 

Sp.  reth.  nit..  . 

. 

nxxx. 

Aq.  ad.  . 

• 

.Th- 

Sis;.— 5>j-  every  four 
tablished  and  normal. 

hours  till 

urinary  secretion 

is  thoroughly 

Stimulants  will  be  needed  throughout:  and,  if  they  cannot  be 
retained  by  the  stomach,  should  take  the  form  of  hypodermic 
:atjections  of  brand}'  or  ether. 

IVarmth  should  be  secured  by  hot  bottles. 

Noiinshmcut. — Nothing  but  iced  whey,  iced  champagne,  or  iced 
arandy  and  water  should  be  given  during  the  algide  stage. 

The  mo.st  r.\tion.-\i.  of  ai.i,  .methods  ok  tre.-\'I'ment  is  that 
1 .dopted  notably  by  Cox  of  Shanghai,  who  combines  such  general 
treatment  as  given  above,  with  large  intravenous  injections  of  warm 
aline  Huid.  When  it  is  considered  that  the  toxmmia  has  resulted 
n the  loss  (up  to  the  extreme  limit)  of  body  fluid,  the  advantages 
if  such  treatment  will  be  olivious. 

\\  ith  the  vital  functions  at  such  low  ebb  it  is  useless  to  give  either 
ectal  or  subcutaneous  saline  injections. 

The  inixture  shoulil  be  made  by  dissolving  loo  grs.  of  .sodium 
;hloride  in  each  (|uart  of  distilled  w.ater.  Raise  the  temperature  of 
his  to  ioo°  I'.,  and  inject  some  2 or  3 cpiarts,  slowly,  into  a vein 
'jy  the  gravity  of  a 2 or  3 feet  head  of  water.  This  should  lie 
ontinucd  till  the  [tulse  is  restored.  It  may  be  necessarv  to  repeat 
he  procedure  if  collap.se  is  again  imminent.  By  this  means  many 
loribund  cases  have  been  saved. 
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During  convalescence,  the  return  to  solid  food  should  be  careful 
and  gradual. 

Prophylaxis. — Great  care  should  be  exercised  in  preserving  the  , 
general  health.  Fatigue,  chills,  and  excesses  should  be  avoided  ; j 
unripe  and  over-ripe  fruit  should  be  steadfastly  shunned  during  j 
epidemics;  nor  should  water  be  taken  unless  specially  boiled  and  i 
filtered. 

Eucalyptus  oil  has  a definite  prophylactic  effect. 

In  an  epidemic  on  the  Singapore  Quarantine  Station  in  1903  the 
following  results  were  obtained  : — 

Eucalyptus  oil  iRx.  twice  daily  was  administered  to — 

(a)  Five  out  of  seven  workmen  in  a hut  near  cholera  contacts. 
The  two  who  did  not  take  it  were  alone  attacked. 

(A)  Three  batches  of  50  in  three  badly  infected  wards,  for  one 
week.  During  that  period  only  one  case  occurred  amongst  these 
men,  as  against  six  cases  amongst  the  remainder. 

In  another  epidemic  in  the  same  place  in  1906  the  author  put 
some  400  to  500  contacts  on  eucalyptus  oil  with  the  result  of 
immediately  lowering  the  incidence  in  a very  marked  degree. 

Naffkine's  AnH-cholera  hioculatiou.  — The  virulence  of  the 
organism  is  attenuated  by  passing  sterile  air  over  the  surface  of 
the  cultures. 

The  virulence  is  exalted  by  continued  passage  through  the  peri- 
toneum of  guinea-pigs. 

Subcutaneous  injection  of  this  exalted  virus  produces  a local 
necrosis,  often  fatal. 

If,  however,  the  attenuated  virus  is  first  injected,  the  subsequent 
injection  of  exalted  virus  only  produces  a local  cedema. 

l!y  this  progressive  injection,  a high  degree  of  immunity  is  secured 
against  every  method  of  inoculation  of  the  organism,  either  into  the 
tissues  or  by  the  mouth. 

Haffkine  began  his  method  on  the  human  subject  in  India  in 
1894.  J 

Two  and  sometimes  three  inoculations  are  made  with  the  atten-  ^ 
uated  virus  before  the  z/irus  exalte  is  used.  J 

Up  to  1895,  70,000  injections  had  been  made  in  43, 179  persons,  ' 
with  fairly  encouraging  results.  t 

Haffkine  subsequently  found  that,  in  man,  local  necrosis  was  - 
not  produced  by  primary  injection  of  exalted  virus.  He  therefore  v 
abandoned  the  preliminary  use  of  the  attenuated  virus. 

Powell’s  results  in  Assam  are  : — ■ 


Coolies. 

Cases. 

Death. 

Inoculated,  . 

0,778 

27 

14 

Non-inoculated,  . 

6,549 

198 

124 

67 


CHAPTER  XVII. 

DENGUE. 

Definition. — -A  specific  febrile  disease  peculiar  to  warm  climates, 
and  characterised  by  severe  articular  and  muscular  pains,  and  a well- 
marked  eruption. 

Synonyms. — Exanl/ii’sis  rosa/ia;  dandy  fever;  break-bone 
fever ; Colorado  ; fievre  eruptive  rhumatisniale,  iS;c. 

The  name  of  the  disease— dengue  — is  derived,  accordingto  llirsch, 
from  the  Spanish  equivalent  of  “ dandy” — from  the  stifl'  and  dandi- 
fied carriage  of  the  sufferer. 

Geographical  Distribution.— There  is  no  mention  of  the 
disease  before  17S0. 

Pandemics  have  occurred  on  at  le.ast  three  occ.asions.  from  17S0 
to  1783,  it  spread  from  India  to  Java,  to  Egypt,  to  Zanzibar,  to 
Europe,  and  probably  to  America.  Erom  1S24  to  1828  it  was  wide- 
spread in  India,  Burmah,  North  and  South  America,  and  the  West 
Indies.  The  last  pandemic  lasted  from  1S70  to  1873,  having  begun 
at  Zanzibar,  and  spread  to  Port  Said,  India,  Siam,  Burmah,  Java, 
Sumatra,  Mauritius,  and  then  to  the  United  States. 

Since  this  time  the  distribution  has  been  less  widespread,  and  has 
only  appeared  in  limited  epidemics. 

Il  is  to  be  found  in  almost  all  tropical  countries — perhaps  most 
frequently  of  all  in  the  W'est  Indies  (Manson). 

Etiology. — Although  from  its  behaviour  and  spread,  dengue 
must  certainly  be  due  to  a microbe,  yet  the  specific  germ  has  not 
yet  been  found.  Several  observers  have  discovered  what  they 
thought  to  be  the  parasitic  cause,  but  without  satisfactory  demon- 
stration. In  1902  Graham  ilescribed  an  amceba  re.sembling 
Pyrosoma  bigeminum  in  the  blood  of  his  dengue  patients  at 
Beyrout  in  .Syria,  and  his  experiments  tended  to  show  that  a 
species  of  Culex  might  act  as  an  intermediate  host.* 

It  is  essentially  a disease  of  warm  climates— and  seems  to  frequent 
coast  districts,  .showing,  as  a rule,  but  little  tendency  to  spread 
inland.  A po.ssible  solution  might  be  found  in  the  distribution  of  a 
certain  species  of  mosquito  or  other  intermediate  propagating  host. 

In  one  epidemic  seen  by  the  author  the  only  mosquitoes  present 
were  Stegoniyia  jasemta.  These  are  day  feeders  and  very  fond  of 
maritime  districts. 

The  incubation  period  has  been  variously  placed  at  one  to  seven 
days.  The  rajiidity  with  which  the  disease  spreads  would  seem  to 
point  to  the  .shorter  of  these  periods  as  being  more  likely  to  be 
correct. 

* Quoted  by  Manson  from  Med.  Rec.,  N.Y. 
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Race  and  Sex  Distribution. — No  race  enjoys  immunity.  In  some 
outbreaks  natives,  such  as  negroes,  Indians,  and  Chinese,  have 
suffered  more  than  the  neighbouring  European  residents.  The 
youngest  ages  are  not  exempt,  and  both  sexes  seem  equally 
susceptible. 

Susceptibility  tends  to  be  exhausted  by  one  attack,  but  second 
and  third  attacks  are  not  at  all  uncommon. 

Symptoms. — The  prominent  symptoms  are  fever,  pain,  and 
cutaneous  eruptions.  The  clinical  features  are  distinctive. 

There  may  be  a little  malaise,  or  a few  prodromal  pains,  or 
occasionally  a rigor,  but  the  onset  is  usually  very  sudden.  Without 
warning,  the  patient  is  seized  with  severe  muscular  and  arthritic 


Fig’-  35- — Chart  illustrating  case  of  dengue. 


pains.  The  occurrence  of  fever  is  practically  synchronous  with  the 
pain,  and  either  immediately,  or  within  an  hour,  the  primaiy  rash 
makes  its  appearance.  This  rash  is  an  erythematous  one,  somewhat 
resembling  scarlet  fever,  and  is  chiefly  confined  to  the  face,  and  the 
upper  and  lower  extremities.  It  is  frequently  very  transient,  and 
at  most  does  not  last  more  than  twenty-four  hours.  Meanwhile, 
the  urgent  symptoms  increase,  the  headache  is  severe,  the  pains 
become  very  acute,  and  the  temperature  continues  to  rise,  occasionally 
to  105°  F.,  or  thereabouts.  The  tongue  is  coated  with  a white  fur, 
the  sense  of  taste  is  vitiated,  and  anorexia  is  usually  the  rule. 

About  the  third  day  of  the  fever,  a crisis  usually  occurs,  and  with 
the  decline  of  fever  great  relief  is  experienced  ; the  pains  and  head- 
ache are  relieved,  and,  in  the  course  of  one  or  two  days,  the 
temperature  reaches  the  normal. 
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At  about  the  fifth  to  seventh  day  from  the  commencement  of  the 
cattack  tliere  is  a slight  return  of  fever.  This  is  usually  never  very 
hnigh,  and  may  occur  at  night,  thus  e.scaping  notice. 

\Vith  this  secondary  rise  of  temperature  a secondary  eruption  take.s 
olace,  this  time  of  a rubeoloid  type,  often  somewhat  resembling 
liiieasles.  It  is  chiefly  confined  to  the  e.xtremitie.s,  and  is  either  of 
11  few  hours  duration,  or  else  may  persist  for  a day  or  two.  .V 
recurrence  of  pains  for  a few  days  is  generally  met  with. 

Convalescence  is  soon  established — the  tongue  clears,  the  ap])e- 
:ite  returns,  and  the  patient  generally  feels  himself  again  in  a 
rew  da\’s. 

There  is  a slight  desquamation  of  a furfuraceous  nature  w hen  the 
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Fig.  36.— Oiarts  of  two  cases  of  pseudo-deiigiie  occurring  in  Uie 
same  house  at  an  interval  of  one  week. 

ricondary  rash  has  been  at  all  marked.  If  the  rash  has  been  but 
■ight,  the  desquamation  is  scarcely  noticeable. 

Such  is  the  u.sual  course  of  a typical  ca.se.  In  every  epidemic  will 
:e  .seen  graver  as  well  as  slighter  cases. 

The  accompanying  chart  from  the  author's  practice  is  fairly 
•pical  of  an  ordinary  attack.  (Fig.  35.) 

St'(juelu~,  hz.  — In  very  many  cases  pains  of  a rheumatic  nature 
.ersist  for  some  month.-,,  and  are  very  hard  to  cure.  Attacks  of 
;ental  depression,  sleeple.ssness,  crops  of  boils,  lynijihadenitis,  and 
"chitis  are  occasional  seriuekx'. 

Nephritis  has  not  been  observed.  Miscarriage  is  rare.  .Although 

lap.ses  are  not  uncommon,  yet,  on  the  whole,  the  disease  may  be 
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classed  as  a mild  one,  although  extremely  painful  and  disagreable  to  S 
the  patient  himself.  The  mortality  is  almost  nil.  I 

Post-mortem  records  are  consequently  few.  .Some  pulmonary  ■ 
and  intercranial  inflammations  were  the  features  of  four  post-mortems  1 
made  by  Nogue  in  Cochin  China  in  1895  {Manson).  9 

Diagnosis. — The  presence  of  articular  and  muscular  pains  should  9 
serve  to  differentiate  dengue  from  the  other  exanthemata. 

The  presence  of  a rash  will  preclude  rheumatic  fever  or  influenza. 
Dengue  has  many  analogies  to  influenza — in  fact,  it  has  been 
called  tire  influenza  of  the  tropics — and  many  cases  of  feverish  cold 
and  influenza  occurring  in  the  tropics  are  hastily  diagnosed  as  dengue. 
This  is,  of  course,  incorrect.  The  rash  is  as  much  a pail  of  dengue 
as  it  is  of  smallpox  or  measles,  and  those  cases  in  which  no  rash 
occurs  should  have  the  diagnosis  of  dengue  reconsidered. 

The  two  accompanying  charts  (Fig.  36)  illustrate  some  of 
these  pseudo-dengues.  Two  cases  of  feverish  cold  occurring  in  the 
same  house  ; the  incubation  probably  one  week,  and  the  symptoms 
those  of  a cold  with  some  aches  and  pains — a foul  tongue,  constipa- 
tion, and  slight  headache.  Bacteriological  investigation  in  such 
cases  would  probably  give  either  Friedlaender’s  bacillus,  or  possibly 
Bacillus  coryzce  segmentosus  or  M.  catarrhalis. 

TPeatment. — Light  diet,  rest  in  bed,  and  sufficient  warmtlt 
should  be  secured  during  the  attaclq  A purge  should  commence 
the  treatment,  which  may  be  followed  by  some  antipyretic  such  as 
phenacetin  or  antipyrin. 

The  author  has  found  the  following  to  be  of  the  greatest  value, 
not  only  for  lessening  the  acute  sjmrptoms,  but  also  for  mitigating 
the  subsequent  rheumatic  pains  : — ]| 

Be. — Quin,  salicyl.,  .....  gr.  v.  J 

Sig. — One  such  powder  to  be  taken  in  cachet  every  four  hours.  E 
Or,  Ijt. — Aspirin, gr.  vii.  f 

Or  Came  Ross’  influenza  treatment  may  prove  useful,  which  con-  •- 
sists  of  01.  cinnamon,  ten  drops  every  two  hours  till  temperature  is  | 
normal,  when  the  amount  should  be  diminished  to  ten  drops  three  ^ 
times  a day.  b 

In  all  these  cases,  however,  although  we  may  lessen  the  urgency® 
of  the  symptoms,  and  perhaps  slightly  curtail  them,  yet  we  cannot  B 
obviate  the  definite  course  of  the  disease.  B 

Ordinary  measures  should  be  taken  for  any  special  symptomsB 
which  arise.  Hyperpyrexia  will  demand  cold  sponging.  Excessive  « 
pain  may  require  a hypodermic  of  morphia.  g 

Alcohol  is  not  generally  indicated.  a 

During  convalescence  a tonic,  such  as  compound  syrup  of  » 
hypophosphites,  is  indicated,  with  occasional  massage,  and  possibly! 
change  of  air.  ^ 
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DIATHERMASIA  AND  PHCEBISM. 

DIATHERMASIA. 

(One  of  the  most  remarkable  facts  to  do  with  man  is  the  capability, 
Mwhen  in  health,  of  being  able  to  maintain  his  normal  body  heat 
unnder  extreme  conditions  of  surrounding  temperature. 

The  body  temperature  is  a matter  of  rellex  nervous  influence,  and 
idt  is  the  difference  in  the  reaction  of  their  tissues  to  external  thermic 
;rinfluences  that  constitutes  the  essential  distinction  between  the  warm- 
■land  cold-blooded  animals.  We  have  no  evidence  to  show  when 
ithe  necessary  nervous  mechanism  was  evolved  by  the  fonner,  but  we 
'■Jcnow  that  the  temperature  of  the  so-called  cold-blooded  animal  is 
ialways  a fraction  of  a degree  above  that  of  their  environment,  and 
tithat  at  some  especially  active  vital  periods  (i.e.,  sexual)  it  may 
be  several  degrees  higher.  This  heat  is  mere  waste — a bye-product 
— and  it  is  easy  to  conceive  how  natural  selection  may  have  made 
uuse  of  this  unavoidable  conversion  of  chemical  energy  into  heat,  and 
'.iturned  it  to  sufficient  account  to  enable  the  organism  to  modify  its 
iheat  production  and  heat  loss  in  accordance  with  its  requirements, 
aand  thus  protect  its  tissues  from  the  tyranny  of  their  environment, 
:until  such  state  is  reached  when  five-sixths  of  chemical  intake 
.energy  (in  the  form  of  food)  leaves  the  body  as  heat,  and  only  one- 
-sixth  as  mechanical  energy. 

The  therniotaxic  centre  which  regulates  the  body  heat  is  probably 
-situated  in  the  optic  thalamus. 

There  are  three  sets  of  nerves  which  control  the  heat  production 
.and  discharge : — 

1.  ^'asolnotor  nerves,  . . • 1 n'  i 

2.  -Secretory  nerves  of  .sweat  glands,  J 1 >sc  large. 

3.  Trophic  nerves,  ....  Production. 

The  therniotaxic  mechanism  is  about  the  latest  evolved  of  the 
lutoniatic  nervous  mechanism  of  the  human  body;  thus  it  is  the 
.latest  to  be  unfolded  in  the  child,  a fact  explaining  the  w^ell-known 
irrregularity  of  a child’s  heat  phenomena.  European  and  native 
children  in  the  tropics  are  therefore  very  much  on  a par  during 
he  first  few  years  of  their  lives,  as  regards  their  therniotaxic 
iiechanisms ; and  it  is  not  until  the  European  child’s  progressive 
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development  causes  its  thermotaxic  mechanism  to  approximate  to 
the  adult  type,  that  it  begins  to  he  at  a disadvantage.  When  this 
does  occur,  a portion  of  the  nervous  energy  which  ought  to  be 
devoted  to  evolution  and  growth  is  wasted,  as  in  the  case  of  the 
adult  European,  but  with  more  disastrous  results. 

In  the  discharge  of  COo  we  have  a gauge  of  tissue  waste  con- 
sequent on  the  setting  in  action  of  that  section  of  the  thermotaxic 
mechanism  which  regulates  the  loss  of  heat.  This  thermotaxic 
mechanism  is,  in  the  European,  “ set  ” at  a different  point  to  that 
of  the  native. 

In  the  European,  the  discharge  of  CO.,  at — 

4°  C.  (39'2°  F.)  is  210  grammes  per  six  hours. 

9°  C.  (48-2°  F.)  „ 192 
16“  C.  (6o-8°  F.)  „ 158 
24“C.  (72-2°F.)„  166 
30°  C.  (86-o°  F.)  ,,  170 

The  point  of  minimum  CO3  production  in  the  European  is  therefore 
at  about  60°  F.  In  the  tropical  races  this  COo  index  is  certainly 
higher  than  in  the  European,  and  various  considerations  indicate 
that  it  must  be  somewhere  near  the  daily  mean  temperature  of  the 
regions  where  the  various  races  have  long  been  existing. 

Having  grasped  this  point  two  important  inferences  may  be  drawn 
with  reference  to  the  action  of  a tropical  environment  on  the  heat 
mechanism  of  a European  : — 

1.  It  is  evident  that  the  section  of  the  European’s  thermotaxic 
mechanism  which  regulates  the  loss  of  heat  is  called  into  action  much 
more  energetically  and  continuously  than  is  natural  to  it — i.e.,  it  is 
subject  to  a continual  strain. 

2.  It  is  no  less  evident  that  the  heat-producing  section  of  the 
European’s  mechanism  is  called  into  action  to  a very  much  less 
extent  than  natural  ; its  large  resources  lie  dormant,  and  may  be  a 
potential  source  of  danger  to  their  owmer. 

A consideration  of  the  foregoing  remarks,  and  of  these  two 
propositions,  will  throw  much  light  on  the  health  of  our  countiymen 
in  the  tropics,  and  on  the  various  heat  effects  which  have  been 
called  by  so  many  terms,  and  wdll  obviate  the  necessity  for  seeking 
the  “specific”  origin,  which  has  been  claimed  by  some. 

There  is  one  fact  which  stands  out  clearly,  and  that  is,  that  the 
European  who  is  subjected  to  a continual  atmospheric  temperature 
higher  than  that  to  which  he  is  normally  accustomed,  or  who  is 
subjected  to  abnormally  high  atmospheric  temperature,  either  in  or 
out  of  the  direct  sun’s  rays,  must  have  his  thermotaxic  mechanism 
profoundly  modified  (assimilating  to  the  native  type),  or  else  severely 
strained,  and  soon  broken  down. 

In  the  former  case  the  European  becomes  acclimatised  more  or 
less  completely ; in  the  latter  case  he  exhibits  various  pathological 
phenomena  ranging  from  febricula  to  diathermasia. 

In  either  case  there  must  be  an  intermediate  stage  preceding  the 


DIATHERMASIA  AND  PHCEBISM. 


173 


idnal  one  of  accliniatisalion  or  of  Ijreak-down  ; this  inlcrniediale 
ilage  being  either  short  or  long,  and  presenting  various  phenomena. 
It  is  a period  of  strain.  The  characteristic  effect  of  strain  on  any 
living  tissue  is  to  produce  a condition  of  irritable  weakness;  a con- 
iilition  in  which  the  tissue,  on  the  one  hand,  reacts  with  abnonn.d 
•.eadiness  to  e.xternal  impulses,  and,  on  the  other,  does  so  with  less 
, orcc  than  natural. 

This  condition  of  the  thermota.\ic  mechanism  is  evidenced  by 
tever  of  a variable  and  indefinite  character  [Fehricula)  ; it  is  a 
: ondition  in  which  the  regulative  gras[i  of  the  central  nervous 
i.ystem  on  the  metabolism  of  the  tissues  is  slackened  and  fitful  ; at 
)pne  time  the  grasp  is  tightened,  and  the  heat  phenomena  return  to 
hhe  normal  condition;  then  it  is  loosened,  and  tumult  takes  the 
dace  of  order. 

If  its  grasjr  be  too  long,  or  two  suddenly  loosened,  it  may  be  im- 
; lossible  for  the  nervous  system  to  recover  command,  katabolism  runs 
iot,  overpowering  the  other  section  of  the  thermotaxic  mechanism, 
i.he  temperature  of  the  body  rises  ra[)idly  [Diathcnniisia),  and  death 
aay  occur  from  hyperpyrexia. 

Having  thus  worked  over  the  ground  leading  up  to  it,  \\e  can 
eetter  consider  the  subject  from  the  usual  routine  points  of  view:- — 
Definition.  — Diathermasia  is  an  acute  dyscrasia,  due  to  the 
nffect  of  heat  on  the  thermotaxic  mechanism  of  a non  acclimatised 
rr  predisposed  person,  and  characterised  by  hyperpyrexia  and  jiul- 
jonary  congestion. 

Synonyms. — Heat  stroke,  insolation,  heat  apoplexy,  thermic 
ever,  siriasis. 

Geographical  Distribution.— The  following  regions  are  those 
t which  the  condition  is  most  often  found  : —The  Red  Sea,  Persian 
riiulf,  Sind  and  Bengal  ])rovinces  in  India,  Lower  Burmah,  parts  of 
i.lgeria,  the  valleys  of  the  Nile,  .Mississippi,  .Amazon,  and  La 
lata  rivers,  and  the  hotter  parts  of  the  Eastern  littoral  of  the 
'•.Inited  .States  and  of  t^tueensland.  It  may  also  naturally  occur  in 
; ,iy  place  having  the  necessary  thermal  environment  combined  with 
•je  recpiisite  per.sonal  Hetors.  It  is  unknown  in  Europe,  nor  is  it 
mown  above  an  altitude  of  600  feet  [Sam/wn]. 

Etiology. — The  condition  is  brought  about  by  the  effect  of 
ceat,  causing  a loss  of  control  by  the  central  nervous  system  over 
le  metabolism  of  the  tissues,  paralysing  the  nerve  sections  of  the 
-aermotaxic  centre  which  have  control  of  heat  discharge  (vasomotor 
id  sweat  glands)  by  the  hyperactivity  of  the  heat-]iroducing  section 
irophic  nerves).  Non-acclimatisation  will  naturally  predisjio.se  to 
is  condition,  ami,  therefore,  new-comers  and  Europeans  will  be 
ore  liable  than  old  residents  or  natives. 

-All  ages  and  both  sexes  are  susceptible,  although,  in  consequence 
their  habits  and  frerpient  exposure  to  predisposing  causes,  men 
e more  liable  to  diathermasia  than  women. 

Other  predispo.sing  influences  will  be  intenqierance,  fatigue,  and 
■bilitating  disease,s. 
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Symptoms. — There  are  generally  some  prodromata  for  a few 
hours  before  an  attack.  These  usually  take  the  form  of  lassitude, 
headache,  or  giddiness  ; occasionally  there  may  be  thirst,  apprehen- 
sion, or  even  vomiting ; and  Longmore  mentions  a frequent  desire 
to  micturate  as  a common  symptom.  Not  infrequently  the  attack 
comes  on  during  the  night. 

Whether  with  or  without  prodromata  the  condition  becomes 
very  quickly  serious.  The  temperature  mounts  rapidly,  reaching 
occasionally  iio°  F.  There  is  either  coma  or  delirious  insensibility. 

The  face  is  flushed  or  cyanosed  ; the  conjunctivee  injected  ; the 
pupils  may  be  contracted  or  dilated. 

The  skin  is  hot  and  dry,  and  occasionally  may  have  a mousey 
odour.  The  pulse  is  rapid  and  of  low  tension,  soon  becoming 
intermittent  and  thready. 

The  respiration  is  usually  embarrassed  and  heaving,  occasionally 
stertorous. 

Just  before  death  tetanic  convulsions  are  not  uncommon. 

The  urine  is  scanty,  and  contains  albumin  and  casts. 

The  superficial  reflexes  are  very  sluggish. 

The  cause  of  death  may  vary.  If  the  attack  is  complicated  by 
cerebral  haemorrhage,  that  of  itself  may  ring  down  the  curtain.  On  the 
other  hand,  death  may  be  due  to  tetanic  contraction  of  the  ventricles 
{Lauder  B^unton)  or  respiratory  failure  (Ma?ison).  If  death  does 
occur,  it  is  usually  a matter  of  hours  from  the  onset  of  the  attack. 

SequelSB. — if  recovery  takes  place  there  are  practically  no 
sequelae  unless  it  has  been. complicated  by  cerebral  hsemorrhage, 
w'hen  the  usual  resultant  symptoms  w'ill  be  present.  There  is  almost 
ahvays,  however,  an  epicritical  increase  of  urea. 

Prog’nosis. — The  case  mortality  in  diathermasia  is  very  high, 
probably  about  75  per  cent.  It  is  necessary  that  prompt  and 
vigorous  action  be  taken  if  life  is  to  be  saved. 

Pathology  and  Morbid  Anatomy.— Rigor  mortis  is  early. 
The  skin  is  often  mottled,  showdng  purplish  discoloration. 

The  blood  is  remarkably  fluid,  and  exhibits  usually  an  acid 
reaction,  as  also,  it  is  stated,  do  the  muscles. 

Head. — The  sinuses  of  the  dura  mater  will  be  found  engorged  wdth 
dark  fluid  blood,  and  the  vessels  of  the  pia  mater  much  injected. 
The  whole  brain,  is  highly  vascular,  bleeding  freely  wherever  incisions 
are  made.  The  ventricles  usually  contain  serous  fluid. 

Heart. — This  organ  usually  shows  remarkably  rigid  rigor  mortis, 
while  the  cavities  contain  fluid  blood,  with  little  or  no  clot. 

Lungs. — On  section,  the  lungs  will  be  found  intensely  engorged 
with  dark  fluid  blood,  which  escapes  from  the  cut  surfaces. 

Liver  is  congested. 

Spleen. — No  enlargement  is  usually  found  beyond  w'hat  would  be 
expected  in  a highly-engorged  organ. 

Kidneys. — These  organs  are  markedly  congested,  the  pyramids 
standing  out  prominently  and  being  of  a very  dark  colour. 

Stomach  and  Intestines. — These  show',  as  a rule,  no  pathological 
appearances. 
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Diagnosis. — The  presence  of  considerable  pyrexia  will  differen- 
i.iate  diathermasia  from  iinvmic,  diabetic,  alcoholic,  or  narcotic  coma. 

Cerebral  malaria  must  be  excluded,  for  which  a microscopical 
'.xamination  of  the  blood  may  be  necessary,  aided  by  any  history 
' btainable  and  by  percussion  of  splenic  dulness. 

Again,  the  retraction  of  the  head  in  cerebro-spinal  fever,  together 
(Hth  a not  unduly  high  temperature,  irregular  pupils,  and  long 
luiration  should  preclude  the  po.ssibility  of  a mistake  in  this  direction. 

Tneatment. — It  is  important  that  immediate  attention  should 
)ee  given  to  the  reduction  of  the  hyperpyrexia. 

(Quinine  is  of  no  use  if  malaria  has  been  excluded. 

The  antipyretic  drugs  are  dangerous  to  the  already  enfeebled  heart. 
Strychnine  should  be  avoided,  owing  to  the  tendency  to  tetanic 
iinu.scular  contractions. 

The  patient  should  be  at  once  placed  in  a cold  bath,  and  ice 
I pplied  to  the  head  ; or  the  botly  may  be  packed  with  ice. 

A hypodermic  of  gr.  hyo.scine  hydrobromide  should  be  given 
■ t once  to  ()uiet  the  intense  cerebral  hyperactivity. 

1 If,  or  when,  the  pulse  becomes  irregular  and  thready,  a hypo- 
eermic  of  7^-5  gr.  digitalin  should  be  administered,  and  repeated  in 
I quarter  of  an  hour,  if  necessary. 

When  the  temperature  has  fallen  to  103°  F.  the  cold  applications 
. aould  be  di.scontinued,  and  the  patient  wrapped  in  a blanket  with 
ot  bottles.  By  this  time,  very  likely,  the  grasp  of  the  central 
L-ervous  system  on  the  thermotaxic  mechanism  will  be  becoming 
restored,  and  gradually  equilibrium  be  established  between  the 
hannels  of  heat  production  and  discharge,  resulting  in  the  action  of 
ae  sweat  glands  and  a reduction  of  the  temperature. 

Occasionally,  however,  instead  of  diaphoresis  occurring,  the 
temperature  will  rise  again  rapiilly,  and  may,  in  spite  of  renewed 
old-pack  or  other  treatment,  pass  beyond  control,  and  end  in  the 
,eath  of  the  patient. 

If,  however,  profuse  diaphoresis  does  occur,  and  the  temperature 
dls  to  nearly  normal,  it  may  be  necessary  to  administer  alcohol  ; 
.ut  it  should  be  exhibited  with  caution,  and  only  if  the  state  of  the 
:ulse  urgently  indicates  it. 

Cireat  care  should  be  taken  during  lonvalescoice  to  prevent 
I relapse  or  recurrence.  The  patient  should  be  kept  as  cool  and 
uiet  as  possible  ; alcohol  should  be  avoided  ; the  diet  .should  be 
utritious,  but  light. 

The  bowels  should  be  kept  open  ; small  doses  of  bromide  may  be 
iven  for  a week  or  so. 

R. — -\mmon.  brom.,  .....  <'r.  v. 

.Syr.  aurantii,  . . . . . ' 5i. 

Aep  ,ad =i. 

M.  F.  Mist. 

5i.  t.  d.  s. 

hollowing  this,  a change  to  a cooler  climate  should  he  ordered, 
ith  a month’s  course  of  hypophosphites. 
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Whereas,  in  diathermasia,  we  have  to  do  with  the  effects  of  the 
long  wave  length  and  low  frequency  red  and  infra-red  spectrum 
rays,  so,  in  phosbism,  we  have  to  reckon  with  the  short  wave 
length  and  high  frequency  actinic  rays,  comprising  the  blue,  violet 
(down  to  a wave  length  of  15  millionths  of  an  inch),  and  ultra-violet 
rays  of  the  spectrum.  ( 

A certain  consideration  of  the  generally  accepted  principles  of 
actinic  light  is  a necessary  prelude  to  a review  of  its  material 
manifestations  and  pathological  effects. 

Theory  of  Lig-ht.— T he  most  probable  hypothesis  of  ordinary  j 
light  is  that  of  Stokes,  who  considered  it  as  a series  of  waves  of 
transverse  vibrations,  each  series  consisting  on  the  average  of  at 
least  50,000  successive  vibrations,  in  which  each  ripple  is  one  of 
a series  that  gradually  dies  away.  As  the  series  of  waves  is  com- 
plete, it  can  therefore  undergo  regular  refraction  and  reflexion. 

All  kinds  of  light  in  the  visible  spectrum  are  comprised  between 
the  extreme  red  at  the  one  end  and  the  extreme  violet  at  the  other. 
Their  wave  lengths  vary  between  about  32  millionths  of  an  inch 
(extreme  red)  and  1 5 millionths  of  an  inch  (extreme  violet).  4 

Ultra-violet  Rays.^ — But  besides  the  waves  of  various  colours,  1 
between  those  limits,  which  are  visible,  there  are  others  which  are  • 
physically  identical  but  yet  invisible,  and  these  extend  both  below  | 
the  extreme  red  and  beyond  the  extreme  violet  They  are  not  1 
obvious  to  us  in  the  ordinary  course  owing  to  our  very  limited  range  J 
of  visual  perception,  but  these  invisible  rays  are  none  the  less  'i 
“light,”  since  they  can  be  reflected,  refracted,  polarised,  and 
diffracted. 

Ultra-violet  light  may  be  obtained  from  an  arc  lamp,  especially  if 
one  of  the  terminals  is  made  of  zinc  or  aluminium,  the  light  from 
these  substances  being  very  rich  in  ultra-violet  rays.  There  are 
a considerable  number  of  these  rays  in  sunlight,  although  it  cannot 
be  called  rich  in  them,  as  so  much  is  absorbed  by  the  upper  regions 
of  the  atmosphere. 

In  addition  to  these  ultra-violet  rays  of  known  properties,  we 
have  several  other  rays,  also  invisible,  and  somewhat  analogous. 

Rontgen  Rays.— On  8th  November,  1895,  Professor  Rbntgen, 
by  means  of  some  barium  platino-cyanide  paper,  found  that  cathode 
rays  in  a high  vacuum  tube  emitted  a certain  kind  of  ray  which 
penetrated  materials  hitherto  considered  impermeable  to  light. 

A sheet  of  aluminium  inch  thick,  though  opaque  to  every  other 
previously  known  kind  of  light,  is  for  this  kind  of  light  practically 
transparent.  The  nature  of  these  Rbntgen  rays  is  not  incompatible 
with  Stokes’  theory,  if  they  are  considered  to  consist  of  solitary 
ripples  (and  not  of  a series  of  waves  as  in  ordinary  light),  each  of 
not  more  than  one  or  one  and  a-half  waves. 

According  to  him,  the  Rbntgen  light  is  generated  at  the  anti- 
cathode by  impact  of  the  flying  negatively-electrified  molecules 
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which  constitute  the  cathode  stream.  At  the  moment  when  the 
flying  molecules  strike  and  rebound  there  will  be  a quiver  in  their 
electric  charge  ; in  other  words,  the  charge  on  the  molecule  will 
jerform  an  oscillation. 

This  oscillation,  being  of  e.xtremely  short  period,  and  dying  out 
after  about  one  or  two  complete  periods,  will  generate  a wave, 
which,  though  of  a frequency  as  high  as,  or  even  higher  than,  that 
of  ordinary  ultra-violet  light,  and  therefore  capable  of  producing 
rdndred  effects,  will  not  be  capable  of  being  made  to  interfere,  nor 
o undergo  regular  refraction  or  refle.\ion,  becau.se  it  does  not  consist 
bf  a complete  train  of  waves. 

In  sunlight  there  do  not  appear  to  he  any  Rdntge>i  rays,  nor  yet  in 
hhe  light  of  the  electric  arc  ; for  neither  of  these  sources  contains  any 
rays  that  will  affect  a photographic  plate  that  is  protected  by  an 
•lununium  sheet. 

Other  somewhat  similar  rays  should  be  mentioned. 

Beequerel’s  Rays.— In  1S96  Becquerel  and  Thomson  inde- 
oendently  discovered  the  radiations  emitted  by  the  salts  of  the  metal 
irranium.  Many  of  these,  whether  in  the  dark  or  in  the  light,  emit 
i sort  of  invisible  light,  which  can  pass  through  aluminium,  and 
tproduce  on  a photographic  plate  sliadows  of  interposed  metal 
flbjects.  This  effect  appears  to  be  due  to  an  invisible  phosphor- 
escence of  a persistent  sort.  Just  as  luminous  paint  goe.s  on 
•'.mitting  visible  light  for  many  hours  after  it  has  been  shone  upon, 
a these  substances  go  on  month  after  month  emitting  an  invisible 
;ght.  Hence  the  phenomenon  is  known  as  one  of  hyperphosphor- 
-scence.  Becquerel's  rays  posse.ss,  like  ultra-violet  light,  and  like 
■ Ibntgen’s  rays  (though  to  a less  degree),  the  property  of  diselectrify- 
jg  charged  bodies.  These  rays  are  absnrbetl  by  air.  Water  is 
ransparent  to  them. 

There  appears  to  be  no  doubt  that  the  uranium  rays  are  a species 
extreme  ultra-violet  light,  having  a wave  length  certainly  less 
tan  to  micro-centimetres,  and  a frequency  certainly  greater  than 
,cooo  billions  per  second. 

Phosphorus  Light. — The  pale  light  emitted  by  phosphorus 
ihen  oxidising  in  moist  air  is  accompanied  by  some  invisible  rays 
hich  will  penetrate  through  black  paper  or  celluloid,  but  will  not 
■iss  through  aluminium. 

(Glow-worms  and  Fireflies.— Mur.aoka,  in  Japan,  using 
000  fueffies  in  a shallow  box,  over  a screened  photographic  plate, 
und  that  they  emitted  rays  which,  after  filtration  through  card  or 
pper  plates,  will  act  photographically  (Thompson). 

Other  rays,  such  as  Wiedemann’s  rays,  Thompson’s  paracathodic 
d diacathodic  rays,  and  Goldstein’s  rays,  do  not  call  for  mention 
■such  a chapter  as  this. 

iThus  far  we  have  seen  that  there  are  certain  actinic  rays  at  the 
jlet  end  of  the  spectrum,  with  invisible  rays  continued  in  the 
r.ra-violet. 

’Although  these  ultra-violet  rays  are  of  too  small  a wave  length  to 
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affect  our  sense  of  sight,  and  although  we  know  but  little  of  the  ' 
most  extreme  rays,  yet  those  which  we  know  possess  several 
remarkable  properties. 

Properties  of  Ultra-violet  Rays.— I.  They  produce  photo- 
chemical, chetnical,  and  photographic  effects,  some  of  which  are  also 
produced  by  visible  light,  especially  by  the  blue  and  violet  waves. 
For  instance,  if  hydrogen  and  chlorine  are  mixed  in  a bulb  of  violet 
glass  (which  allows  only  the  violet  and  ultra-violet  rays  to  pass), 
and  the  light  from  an  arc  lamp  is  concentrated  on  to  it  by  a quartz 
lens  (which  is  transparent  to  ultra-violet  rays),  an  explosion  of 
chemical  combination  takes  place,  showing  that  the  ultra-violet  rays 
of  sunlight  are  the  active  agent  in  causing  the  old-time  experiment. 

Again,  if  a quartz  prism  and  lens  are  used  to  get  a spectrum,  and 
if  a long  strip  of  photographic  sensitised  paper  is  stretched  along  the 
length  of  the  visible  spectrum,  and  some  distance  beyond,  and 
exposed  for  several  minutes,  it  will  be  found  to  have  darkened  at 
the  violet  end  and  also  for  some  distance  beyond,  where  our  eyes 
see  nothing. 

These  actinic  rays  have,  therefore,  pronounced  chemical  action. 

II.  They  produce,  also,  certain  physiological  effects  on  animal  and  ■ 
vegetable  tissues. 

Macleod,  writing  on  melanosis  from  exposure  to  light  rays,  says: — 
“The  exposure  of  the  skin  to  strong  suplight  causes  melanosis, 
which  may  take  the  form  of  freckles  or  a more  diffuse  sunburn,  and 
it  is  the  primary  cause  of  the  dark  complexions  of  the  inhabitants  of 
sunny  climates.  This  pigment  has  been  described  as  a provdsion  of 
nature  against  the  penetration  and  harmful  rays  of  the  spectrum — 
namely,  the  violet,  ultra-violet,  and  blue  rays — and  not  to  the  red 
heat  rays.  In  it  the  melanin  granules  are  increased  in  and  between 
the  cells  of  the  epidermis,  and  pigmentation  occurs  in  regions  where 
it  is  not  generally  present.” 

Crocker,  in  speaking  of  the  “Finsen”  treatment,  says: — “Sun-  j 
light,  where  it  is  available,  or,  in  its  absence,  the  electric  arc  light, 
is  concentrated  by  means  of  an  apparatus  which  cuts  off  the  heat  . ; 
rays,  and  leaves  only  the  actinic —viz.,  the  blue,  violet,  and  ultra- 
violet rays — to  act  upon  the  diseased  tissue,  from  which  the  blood  • 
must  be  pressed  out,  as  the  red  corpuscles  in  the  skin  prevent  the 
deep  action  of  the  rays.  . . . No  effect  is  seen  at  first,  but  after 

from  twelve  to  forty-eight  hours  inflammatory  action  sets  in,  with, 
redness,  swelling,  and  sometimes  bullre,  or  oozing  of  the  part'., 
directly  exposed  to  the  rays.  ” 

Stelwagon,  discussing  X-ray  dermatitis,  describes  a usual  latent 
period  of  several  days  after  exposure,  followed  by  an  erythema 
lasting  for  several  days  or  weeks.  In  other  cases  it  is  accompanied 
by  vesiculation  and  pufiiness,  with  symptoms  of  irritation  and 
a persistent  course.  Less  frequently  sluggish  ulcers,  with  an  inflam- 
matory border,  may  develop,  defying  treatment.  He  goes  on  to 
say: — “The  pathology  of  the  malady  is  not  clearly  understood;  ; 
many  observers  believe  that  the  cutaneous  disturbances  are  not 
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iriniarily  ascribahle  to  local  action  on  the  cells  of  the  derma,  but 
lat  they  are  rather  of  a tropho-neurotic  nature,  due  to  neuritis  : 
:nd  this,  according  to  Oudin,  Barthtdemy,  and  Darier,  is  not  a 
ceripheral  neuritis  connected  with  the  dermic  nerve  terminals,  hut 
. probably  at  first  central,  cluring  the  period  which  might  he  called 
•lat  of  the  incubation  of  the  phenomena,  to  become  subsequently 
eentrifugal,  and  to  manifest  itself  by  distinct  alterations  of  nutrition.’’ 
III.  In  addition  to  the  chemical  and  physiological  effects,  we 
.;ive  phosphorcscail  (ffects.  Many  substances  have  the  property  of 
i'jsorbing  the  very  short  rays  of  ultra-violet  light  and  transforming 
jaem  into  rays  of  longer  length  that  are  visible  to  our  eyes. 

For  instance,  if  a lantern  be  taken  with  a quartz  lens,  and  covered 
tith  a ca[5  of  dark  violet  glass  to  cut  off  all  the  visible  light  e.vccpt 
jlittle  violet  that  unavoidably  accompanies  the  invisible  ultra-violet 
I ys,  and  this  beam  of  invisiirle  rays  be  directed  upon  a cube  of 
ranium  gla.ss,  the  waves  become  visible  as  a brilliant  green. 

I bottle  of  paraffin  oil  becomes  brilliant  blue,  I'cc. 

1I\'.  Lastly,  the  actinic  rays  have  certain  tkctriial  properties. 
r'ofessor  Hertz  discovered  that  ultra-violet  light  will  produce 
-selectrification  of  electrified  bodies,  but  with  a limitation.  If  the 
lectrified  surface  is  that  of  a metal  surrounded  by  air,  then  when 
tra-violet  light  falls  upon  it,  it  w ill  produce  diselectrification  if  the 
rrface  is  ucf^atively  electrified,  but  not  if  positively  electrified. 
IRbntgen  rays,  on  the  other  hand,  wdll  produce  a diselectrification 
nether  the  charge  lie  positive  or  negative. 

I In  reviewing  the  whole  subject,  therefore,  certain 
iicts  stand  out  amid  much  that  is  hazy. 

{a)  There  are  ultra-violet  rays  in  sunlight,  but  no  Rbntgen  rays, 
(ti)  The  violet  ami  ultra-violet  rays  produce  chemical,  pathological, 
osphorescent,  and  electrical  phenomena. 

(z)  The  red  blood-corpuscles  in  the  skin  tissues  are  one  of  nature’s 
■eens  to  ward  otf  the  harmful  penetration  of  actinic  rays. 

[d)  That  e.vce.ssive  exjiosure  calls  out  on  the  part  of  nature,  an 
■ditional  safeguard — secontlary  melanosis. 

[e)  There  is  a primary  melanosis  in  the  case  of  indigenous 
habitants  of  hot  climates. 

'_/’)  That  the  continued  application  of  ultra-violet  rays  .seemed  to 
ve  not  only  a local  action  on  human  tissues,  but  a central  action, 
,h  secondary  trophic  lesions. 

AVe  are  now  in  .a  position  to  consider  by  routine  methods  the 
jject  of  irhcebism. 

Definition.- 1'  oebism  is  a condition  akin  to  shock,  caused  by 
•inic  solar  rays,  characterised  by  meningeal  congestion,  and 
owed  by  cerebral  or  cerebro-spinal  disturbances. 

5>ynonyms.  — Sunstroke,  insolation,  cou|i  de  .soleil,  sun 
amatism. 

MistPibution. — condition  due  to  the  action  of  actinic  solar 
Jj-s  ; it  may  occur  anyw'here  ; but,  from  the  nature  of  things,  will 

II  usually  a matter  of  the  most  tropical  regions. 


I So  TROPICAL  MEDICINE. 

Etiolog’y. — The  continued  local  application  of  ultra-violet  ra)-s 
has  not  only  a local  inflammatory  action,  but  a central  action,  with 
secondary  trophic  lesions. 

From  the  symptoms  of  phcebism,  as  well  as  from  the  post-mortem 
conditions  found  in  fatal  cases,  we  conclude  that  the  condition  is 
one  of  cerebral  shock  caused  by  exposure  to  these  portions  of  the 
solar  rays,  and  perhaps  also  to  the  actinic  portion  of  the  visible 
spectrum. 

The  modus  operandi  of  this  cause  is  probably  primarily  an  acute 
cerebral  or  cerebro-spinal  congestion,  followed  by  a chronic  inflam- 
matory condition  of  the  meninges. 

Conditions,  in  many  severe  cases,  point  also  to  some  obscure 
chemical  or  electrical  action  on  the  nerve  centres  by  these  actinic 
rays,  such  as  would  account  for  the  sudden  deaths  during  exposure 
to  the  sun. 

That  these  rays  are  capable  of  both  chemical  and  electrical  action, 
we  have  already  seen. 

Newcomers  and  Europeans  are  more  susceptible  than  natives. 

As  in  the  case  of  diathermasia,  it  would  seem  that  a habit  of 
acclimatisation  can  be  acquired  by  gradual  habituation.  Such 
immunity  is  probably  acquired  hereditarily  by  natives. 

All  ages  and  both  sexes  are  susceptible,  but,  from  the  nature  of 
their  habits,  men  are  more  subject  to  phcebism  than  women. 

Symptoms. — -The  symptoms  of  phcebism  will  naturally  vary 
according  to  the  concentration,  area,  and  duration  of  the  actinic 
exposure,  as  also  to  the  degree  of  acclimatisation  enjoyed  by  the 
person  attacked. 

The  milder  cases  are  familar  to  all. 

One  class  of  case  is  that  of  a person  working,  with  his  coat  off, 
in  the  tropical  sun,  his  head  being  duly  protected  by  a topee.; 
Within  an  hour  or  so  of  the  first  exposure,  he  gets  what  is  called 
sunburnt — i.e.,  a diffuse  erythema  occurs — a pattern  may  be  out- 
lined on  the  skin  where  the  seams  or  hems  of  the  shirt  had  formed  a 
double  layer,  and  offered  more  protection ; and  some  subcutaneous 
exudation  may  also  occur,  amounting  sometimes  to  a painfull 
oedema.  The  skin  subsequently  peels,  and  a certain  amount  of 
pigmentation  may  remain.  In  these  cases  there  is  a slight  shock, 
depending  on  the  extent  of  the  superficial  area  thus  exposed.  A 
slightly  febrile  reaction  occurs  later,  and  may  amount  to  several 
degrees  F.  if  the  erj-thema  is  widespread.  A headache  and  feeling 
of  lassitude  often  accompany  the  reaction  stage.  The  condition, 
however,  readily  answers  to  a purge  and  a day  or  two’s  rest, 
although  the  affected  skin  may  be  too  sore  to  touch  for  several  days, 
and  may  demand  local  medication. 

Another  class  of  mild  case  is  exemplified  by  the  casualty  list  on  a 
hot  summer  day  amongst  an  open  air  sight-seeing  crowd,  at  home; 
also  at  tropical  race-meetings,  militaiy  parades,  &c. 

In  these  cases  the  clothing  is  generally  sufficient  to  obviate  a 
superficial  dermal  effect  by  the  ultra-violet  and  other  actinic  rays. 
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irhe  condition  appears  to  be  rather  one  of  slight,  but  concentrated, 
taction  on  the  less  well  protected  skull,  temples,  or  nape  of  the 
r.aeck,  which  are  so  much  exposed  by  improper  headgear,  or  by  the 
rceflection  of  the  rays  upon  the  temples  from  the  bright  surface  of 
li’he  ground,  or  of  the  sea,  &c. 

The  symptoms  are  a sudden  feeling  of  giddiness  and  faintness, 
nvhich  may  amount  to  syncope.  The  use  of  a cool  darkened 
t oom,  with  the  applicatiitn  of  cold  to  the  head,  ami  smelling  salts  to 
I'he  nose,  will  usually  prove  sufficient  treatment.  A slight  headache 
nnay  persist  for  a day  or  two,  with  or  without  temporary  disorders 
)i'if  hearing  or  vision. 

The  effects  of  these  rays  upon  ]tersons  much  exposed  to  a hot 
: topical  sun,  may  be  a much  more  serious  matter,  amounting  to 
'vhat  has  been  called  by  writers,  insolation  ^^Fayrcr),  or  sun 
..raumatism  ( Afanson). 

'I'he  concentrated  actinic  action  may  jiroduce  profound  shock  to 
. he  nerve  centres,  causing  almost  instantaneous  death  from  heart  or 
eespiratory  paralysis. 

"The  following  is,  however,  the  usual  train  of  symptoms  in  severe 
oases  of  phcebism  : — 

A person  is  much  exposed  to  the  sun.  He  suddenly  loses  con- 
cciousne.ss.  The  pulse  is  small  and  of  low  tension  ; the  .skin  is 
Moist.  The  temperature  is  normal  or  sub-normal.  The  breathing 
- i laboured — occasionally  stertorous.  The  condition  is  one  of 
:hock  and  cerebral  hyperxmia,  with  accompanying  congestion  of 
, he  meninges. 

At  this  stage  the  condition  may  (i)  either  tend  towards  convales- 
cence with  complete  recovery,  and  no  injurious  after-effects;  or 
:’)  develop  into  acute  meningitis:  or  {3)  develop  into  a chronic 
■nfiammator)’  condition  leading  to  the  thickening  of  the  calvaria, 
bliteration  of  the  dipliie,  llattening  of  the  convolutions,  and 
ccompanied  by  cerebral  disturbances,  such  .as  tremor,  amnesia, 
'..maurosis,  deafness,  paresis,  ejtilepsy,  and  dementia. 

Tpeatment. — i'he  treatment  of  phcebism  re.solves  itself  into  the 
.emoval  of  the  patient  to  a cool  dark  room;  shaving  the  head,  and 
■.pplying  cold  to  the  scalp. 

A preliminary  a]jerient  is  advisable,  and  the  food  should  be  light 
"nd  digestible. 

Other  symptoms  should  be  treated  as  the  occasion  demands. 

Cardiac  failure  may  reiiuire  hypodermics  of  digitalis,  and  pre- 
ordial  applications  of  heat. 

Restle.ssne.ss  and  insomnia  may  indicate  the  administration  of 
romides. 

An  early  removal  .should  be  advi.sed  to  a cold  climate,  directly  the 
atient  is  tit  to  travel. 

In  the  cases  of  types  2 and  3 (above)  the  patient  should  be  told  to 
void  any  subsecpient  return  to  the  tropics  after  leaving. 

The  following  brief  notes  of  cases  mentioned  by  I'nyrer  may  be  of 
tterest,  showing  the  usual  course  of  cases  of  phcebism  ; — 
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Case  i. — Survey  officer,  ret.  27.  In  Beluchistan  in  1889,  was  out  ^ 
three  or  four  hours  in  sun.  Remembers  feeling  faint,  giddy,  and  con-  ] 
fused.  Recovered  sufficiently  in  an  hour  to  walk  two  miles.  Returned  ] 
to  work  in  a week  or  ten  days.  Had  to  cease  work  owing  to  frequent  1 
faint-feelings.  In  October,  1890,  returned  to  England  with  nervousness  t 
very  marked.  . 

Case  2. — Officer,  tet.  24.  Regular  habits.  Four  years  in  India.  ■ 
Much  exposed  to  sun  at  musketry  class  in  Poona.  Suddenly  lost  con- 
sciousness, and  recovered  only  slowly.  In  five  months  was  invalided  for 
nervous  shock.  Intense  headache.  Photophobia.  Pain  in  cervical 
spine.  Pulse  slow  and  irregular.  Pupils  dilated.  Sent  to  England 
one  month  later  and  recovered. 

Case  3. — Hit.  22.  Exposure  while  shooting  in  India.  Became 
insensible  after  returning  to  his  quarters,  with  stertorous  breathing  and 
convulsions.  Gradually  regained  consciousness,  but  with  paresis  of 
lower  limbs,  loss  of  speech,  and  defective  intelligence.  Asylum  with 
dementia. 

Case  4. — Officer,  ast.  32.  Thirteen  year’s  service  in  India.  In 
November,  1890,  at  musketr)'  exposed  to  sun  six  hours  daily  without 
shelter.  Fell  unconscious.  Recovered  slowly.  Mental  confusion  and 
impaired  memory  remained.  Visit  to  Japan,  cured ; but  insomnia, 
irritability,  and  giddiness  recurred  on  return  to  India.  One  year's  leave 
to  England  given. 

C.-VSE  5. — Gunner,  ast.  31.  Sober  and  stead}’.  Admitted  to  hospital 
in  India,  in  1849,  for  sunstroke.  Recovered  and  left.  Soon  found 
wandering  about  with  incoherent  speech.  Admitted  asylum  March, 
1851,  with  dementia.  Died  in  England,  1856. 

Post-mortem. — Calvaria  very  adherent  to  membranes.  Skull  plates 
unusually  thick.  Diplde  obliterated.  Two  ozs.  serous  fluid  in  arach- 
noid. Pia  mater  opaque  and  thick. 

Ca.se  6. — Officer,  set.  43.  Sunstroke  in  India  in  1868.  Followed  by 
left  headache ; heavy  articulation.  Singing  in  left  ear.  Defective 
vision  left  eye.  Memory  defective.  Conduct  eccentric.  Asylum  in 
Europe,  1870,  with  general  paresis.  Improved  and  resided  at  home 
for  two  years.  Re-admitted  asylum,  1874,  with  general  paresis.  Died 
1879. 

Post-mortem.  — Calvaria  dense.  Diploe  obliterated.  Membranes 
vascular,  thickened,  and  adherent.  Grey  matter  deficient.  Convolu- 
tions flattened.  Some  softening  of  right  optic  thalamus. 

Prophylaxis.— The  head  and  spine  should  be  protected  from 
the  actinic  rays.  This  can  best  be  done  by  lining  the  hat  with  a C 
red  coloured  material,  which  is  opaque  to  these  rays.  § 

The  hat  should  come  down  w’ell  over  the  nape  of  the  neck  and 
over  the  temples,  and  it  is  better,  if  thin  white  clothes  are  worn,  to  S 
sew  a strip  of  red  material  down  the  line  of  the  spine.  ' 

Morbid  Anatomy. — Whether  the  change  induced  by  the 
actinic  rays,  on  the  body  tissues,  is  of  a chemical  or  electrical  nature, 
it  is  hard  to  say. 

In  the  fulminating  cases  there  may  be  very  tittle  obvious  patho- 
logical condition  beyond  a cerebral  hypercemia. 
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In  the  chronic  cases  the  calvaria  is  generally  found  thickened, 
and  the  membranes  tough  and  adherent.  The  diplde  are  almost 
always  obliterated. 

The  convolutions  are  frequently  flattened ; and  there  may  be 
v.oftening  of  some  portion  of  the  cerebral  substance. 

In  conclusion,  it  may  be  added  that  a certain  number  of  cases  are 
often  met  with,  which  are  undoubtedly  mixed  cases  of  diathermasia 
and  phcebism  ; that  is  to  say,  that  exposure  to  the  rays  of  a tropical 
■,.un,  on  the  part  of  an  unacclimatised  person,  will  often  result  in  a 
::ondition  of  phcebism  (or  actinic  stroke)  complicated  by  a sudden 
■:  train  of  the  thermotaxic  mechanism,  resulting  in  a degree  of  fever 
.considerably  higher  than  that  which  would  be  met  with  as  the 
'.eactionary  fever  in  phcebism. 


CHAPTER  XIX. 


DISTOMIASIS. 

( Infection  by  distoma  or  flukes. ) 

Definition. — An  infection  of  man,  either  incidental  or  definitive, 
by  various  treniatodes  (other  than  the  Bilharzia). 

Enumeration. — The  following  are  the  chief  trematode  parasites 
of  man.  Nos.  i to  6 appear  to  be  probably  merely  incidental 
parasites  as  far  as  man  is  concerned  : — 

1.  Gastrodiscus  horn  inis. 

2.  Dicroccdium  lanceatnm. 

3.  Cotylogonimus  hete7-opIiyes. 

4.  Fasciola  hepatica. 

5.  Fasciolopsis  buski. 

6.  Opisthoirhis  noverca. 

7.  Opistkoi'chis  sinensis. 

8.  Opisthorckis  felineus. 

9.  Pai-agonimus  westermani, 

10.  Schistosonnnn  japonicum. 


Natural  History,  &e. 

1.  Gastrodiscus  hominis  (so  named  by  Leivis  and  M'Connel 
in  1876). — Synonym — Amphistomnm  hominis. 

It  is  of  a reddish  colour,  measuring  5 to  8 mm.  in  length  and 
3 to  4 mm.  in  breadth.  One  end  of  the  parasite  opens  out  into 
a large  circular  disc,  at  the  posterior  border  of  which  the  small 
sucker  is  situated. 

The  generative  organs  are  comprised  of  two  testes,  a vas  deferens 
and  a laterally-placed  uterus,  opening  by  a genital  pore  on  a level 
with  the  bifurcation  of  the  intestine. 

But  little  is  known  as  to  the  excretory  or  nervous  systems. 

The  eggs  are  oval,  0-15  by  0 072  mm.  The  parasite  has  only 
been  found  twice  (in  an  Assamese  and  in  an  Indian),  when  it  was 
present  in  the  ctecum  and  colon  in  large  numbers.  Its  normal  host 
is  probably  some  Indian  mammal.  Nothing  is  known  of  its  life 
history.  It  does  not  appear  to  inconvenience  its  human  host. 

2.  Dieroecelium  laneeatum  (Stii.  and  Hass.,  1896).— 
Synonyms — Fasciola  lanceolata,  Schrank,  1790;  Distomum  lanceo- 
laiu7)i,  Mehlis,  1825  ; DiiTocadium  lanceolatn/n,  Dujardin,  1845. 
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Body  is  pointed  at  both  ends,  especially  anteriorly.  Length,  8 to 
uo  mm,;  breadth,  i "5  to  2'5  mm. 

The  oral  sucker  is  at  the  anterior  extremity,  and  measures  about 
D)"5  mm.  in  diameter.  The  ventral  sucker  is  distant  about  2 mm., 
nnd  measures  o'6  mm.  in  diameter. 

There  is  a globular  pharynx,  connected  by  an  oesophagus  with  an 
nntestine  which  occupies  four-fifths  of  the  body. 

The  generative  organs  consist  of  testes,  an  ovary,  and  uterus  ; 
i'hey  communicate  with  the  exterior  of  the  body  by  a genital  pore 
»vhich  opens  at  the  level  of  the  bifurcation  of  the  intestine. 

The  ova  are  oval,  thick-shelled,  and  yellow  or  brown  in  colour  ; 
"hey  measure  0'04  by  o‘025  mm.  Within  the  ova  are  found  oval 
:;niracidia,  only  the  anterior  part  of  which  is  ciliated.  They  do  not 
■.latch  out  in  water  spontaneously,  but  have  been  found  to  do  so  in 
'he  intestines  of  slugs,  although  no  subsequent  development  has 
oeen  observed  in  that  situation. 

The  normal  habitat  of  this  fluke  is  the  bile  duct  of  domestic 
rnimals,  such  as  the  sheep,  ox,  goat,  ass,  hoise,  rabbit,  pig,  iVc. 
It  is  sometimes  found  associated  with  the  liver  fluke,  but  is  not  as 
iridely  distributed.  In  addition  to  most  European  countries,  it  has 
veen  found  in  Algiers,  Egypt,  .Siberia,  and  America. 

In  man  it  has  only  been  found  seven  times  (Germany,  Italy, 
fi'rance,  and  Egypt),  when  it  produced  no  special  symptoms. 

The  intermediary  host  and  suksetiuent  life  history'  are  not  known. 
3.  Cotylogonimus  heterophyes.— Synonyms— 
eterpphyes,  v.  Siebold,  1852  ; Mesoy;oiiiiiiiis  helerophyes,  Rail!., 
'890;  CiTitof^onimus  he/erophyes,  1900. 

This  is  the  smallest  distome  that  has  so  far  been  found  in  man. 
t is  2 mm.  in  length  by  i mm.  in  breadth.  It  has  rectangular 
, :ales  with  serrated  posterior  margins  of  7 to  9 points. 

The  oval  sucker  is  O'l  and  the  ventral  sucker  0‘35  mm.  in 
: iameter. 

The  genital  pore  is  close  behind  and  to  one  side  of  the  ventral 
acker. 

The  uterus  occupies  a large  part  of  the  posterior  portion  of  the  body. 
The  ova  .-rre  0-03  by  o’o''i7  mm.,  and  have  thick  shells.  Within 
a miracidium  ciliated  on  all  sides,  and  possessing  a rudimentary 
: testinal  .sac. 

The  species  was  discovered  by  Bilharz  in  Cairo  in  1851.  It  has 
ot  often  been  found  in  man. 

The  usual  host  is  the  dog,  more  rarely  the  cat. 

The  normal  habitat  is  the  central  third  of  the  small  intestine, 
othing  is  known  of  the  life  history  of  this  parasite. 

-4-  FclSCiola,  h6PcltiC3,. — Synonyms — Distomum  hepalinun, 
tetz,  1786;  I-'asciola  kianana,  Gmel.,  17S9;  Dislomiim  cavi,r.  Sons, 
G90;  CladoiO-Hum  hepadium,  Stoss,  1892. 

This  veiy  interesting  and  important  trematode  is  the  common 
liver  fluke  ’ of  a large  number  of  herbivorous  animals,  and  occurs 
most  parts  of  the  world. 
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More  especially  in  the  sheep,  it  is  highly  pathogenic,  and  is  the 
cause  of  periodical  epidemics  which  commit  great  ravages — e.^.,  in 
England,  in  1830,  over  2,000,000  sheep  died  from  fluke  disease. 

The  life  history  has  been  extensively  studied. 

In  man  it  is  only  a casual  parasite,  and  only  23  cases  have  been 
observed.  The  disturbance  caused  in  most  cases  was  only  trifling,  I 
although  in  one  or  two  cases  there  was  a fatal  issue  preceded  by  * 
enlargement  and  tenderness  of  the  liver,  with  jaundice. 

In  several  of  the  human  infections  the  parasite  was  not  found  in 
its  usual  hepatic  habitat,  but  in  swellings  or  abscesses  of  the  foot, 
occiput,  ear,  &c. , whither  it  had  probably  been  conveyed  by  the 
blood  stream. 

The  parasite  is  a large  one,  being  20  to  30  mm.  long  by  8 to  13 
mm.  in  breadth. 

The  head  is  about  4 mm.  long,  and  sharply  differentiated  from 
the  rest  of  the  body. 

The  suckers  are  hemispherical  and  quite  close  to  each  other,  the 
oral  being  i mm.  and  the  ventral  1 ‘6  mm.  in  diameter. 

The  intestine  bifurcates  in  the  head  cone. 

The  testes  occupy  the  greatest  part  of  the  posterior  portion  of  S 
the  body.  ft 

The  ova  are  oval  in  shape,  and  of  a yellowish-brown  colour.  U 
They  have  a cap-like  lid,  and  measure  0’I32  by  0‘07  mm.  U 

The  clinical  history  of  an  infected  sheep  is  as  follows  : — 11 

There  is  first  a period  of  invasion,  occurring  in  the  autumn,  and  b, 
lasting  from  four  to  thirteen  weeks.  The  young  flukes  do  but  little  I 
harm  at  this  period.  Later,  in  November  and  December,  there  is  fl 
a period  of  anaemia ; the  sheep  fatten  rapidly,  become  anjemic  and  I; 
jaundiced,  and  cease  to  eat  much.  The  faeces  are  normal,  but  may  ; 
contain  fluke  ova.  j 

In  January  (about  three  months  after  the  entry  of  the  larvae)  j 
a period  of  emaciation  begins.  There  is  irregular  pyrexia  and  | 
quickened  respirations.  There  is  considerable  weakness,  and  local  | 
cedeinas  are  common.  Death  generally  occurs  at  this  stage,  but  if  J 
they  survive  till  May  or  June  the  flukes  then  emigrate  from  the  J 
liver,  and  convalescence  and  recover)'  may  take  place.  , 

The  life  history  was  worked  out  by  I.euckart  and  Thomas : — | 

The  ova  first  reach  water,  where  the  enclosed  miracidium,  which 
is  ciliated  all  over,  becomes  free,  and  it  then  penetrates  a water  ! 
snail,  Limnmts  trimcafulus,  which  is  a common  occupant  of  large 
or  small  collections  of  water  throughout  Europe,  North  Africa, 
Afghanistan,  Thibet,  &c.  In  the  absence  of  this  snail,  analogous 
species  may  act  as  intermediate  hosts,  as  in  the  Limnaus  oahuensts 
in  the  Sandwich  Islands. 

Within  the  body  of  this  snail  the  miracidium  loses  all  its  organs, 
and  becomes  a sporocyst.  This  sporocyst  is  a yellowish  tubular  or 
fusiform  body  with  a rounded  edge,  and  contains  germinal  bodies. 
Their  size  increases  until  they  give  rise  to  rediit  which  remain  in  the 
same  host,  and  sometimes  it  develops  a second  generation  of  redire. 
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Tliose  redix  arc  more  c_\  lindrical,  and  possess  a .simple  inlestine  anrl 
. i pharynx,  also  a genital  orifice  at  the  anterior  end  which  serves  lor 
: the  exit  of  the  cercaria  originating  within  them.  The  cercaria  leave 
:'their  host  and  liecome  encysted  on  the  meadows,  and  are  taken  up 
Ihy  the  definitive  hosts  with  their  food.  The.se  ceiraria  are  very 
li.different  from  the  redi.e.  They  have  a body  and  an  oar-like  tail. 
TTliey  possess  mticli  the  .same  organisation  as  do  the  adult  trema- 
:;odes.  They  have,  however,  additional  organs,  such  as  a boring 
-jtpine  and  eyes,  which  are  not  found  in  the  adult.  When  they 
1 tecome  encysted  they  cast  their  tail,  and  the  boring  papilla  and  eyes 
lili.sappear  almost  entirely,  the  genitals  meanwhile  becoming  more 
‘developed. 

5.  Faseiolopsis  buski.— .'Synonyms -Z>/.v/<9;///rw /j/t.'T/,  Lank., 
11857  ; DisloDiiim  trassum.  Busk,  1S59. 

This  is  the  largest  distome  .so  far  found  in  man.  It  may  measure 
; Vom  24  to  70  mm.  in  length,  and  is  5 '5  to  14  mm.  in  breadth. 
TFhe  oral  sticker  is  o'j  mm.  in  diameter  ; the  ventral  sucker  is  <|uite 
.l.'lose  to  it,  and  is  abcnit  2 mm.  broad.  'I'he  \thole  bodv  is  a some- 
«vhat  elongated  oval. 

The  genital  pore  is  at  the  anterior  border  of  the  ventral  sucker. 

The  ova  are  oval,  and  closed  b_\-  a delicate  operculum.  They 
I'lneasure  0'I5  by  0'oy5  mm. 

Its  normal  habitat  is  apparently  the  intestine,  but  it  is  evidcntlv 
tanl)’  a casual  human  parasite.  Nothing  is  known  either  of  its  life 
listory  or  of  its  normal  definitive  host. 

In  man  it  has  only  been  reported  eight  times — China,  Sumatra, 
- itraits  Settlements,  Assam.  India,  and  British  Guiana  contributing 
: .'ach  a case  or  two.  In  two  instances  the  infection  was  as.sociate(l 
^vith  recurring  diarrhcea,  but  it  is  apparently  innocuous  to  the 
[-.  luman  host,  as  a rule. 

c.  Opisthorehis  novepca  (Braun).  — Synonyms  — /l>/.v/(7w<r 
: oit/iiiiduiii,  Lewis,  Cunningham,  .M‘Connell,  and  Cobbold,  1859-72  ; 
~){'isthorchis  foiijuihliis,  Manson. 

This  parasite  was  first  found  by  Cobbold  in  the  liver  of  an 
'.unerican  fox  (Cam's fn/vus)  that  died  in  London  in  1859.  It  was 
‘ lund  again  by  Lewis  and  Cunningham  in  the  liver  of  Calcutta 
■ariah  dogs  in  1872.  Subse(|uently,  in  1S76,  M ‘Connell  found 

large  number  ol  them  in  the  bile  ducts  of  Mohammedans  who 
led  in  Calcutta. 

1 he  fluke  is  lancet-shaped,  covered  with  spines  and  measures  9'5 
D I2‘5  mm.  in  length  by  2 '5  in  breadth. 

The  two  suckers  are  closely  approximated,  the  oral  being  larger 
lan  the  ventral. 

1 he  genital  ]iore  opens  immediately  in  front  of  the  acetabulum. 

1 he  intestinal  cieca  extend  nearly  the  whole  length  of  the  fluke, 
om  a spheroidal  pharynx. 

The  cirrus  pouch  is  lacking. 

1 he  ova  are  oval  and  operculated,  and  measure  o‘035  by  0'02 

im. 
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It  is  apparently  only  incidentally  found  in  man,  and  has  but  little 
pathological  importance  in  that  host. 

Nothing  is  known  of  its  life  history  or  usual  definitive  host. 

7-  Opisthopchis  sinensis  (Cobbold,  1875).— .Synonyms— 
Distoma  sinense,  Cobbold,  1875  ; Distoma  spat hu latum,  Leuckart, 
1876;  Distomum  hepatis  endemiaim,  Baelz,  1883;  Distommn 
japonicum,  Blanchard,  1886. 

The  parasite  inhabits  the  bile  ducts  and  gall  bladders  of  domestic 
dogs  and  cats,  and  also  human  hosts. 

It  was  first  found  in  a Chinaman  in  Calcutta  in  1874,  by  M'Connell. 
Subsequently,  M ‘Gregor  found  the  same  parasite  in  eight  more 
Chinese  cases  in  Mauritius.  It  was  also  found  in  a Chinaman  in 
New  York.  In  recent  years  it  has  been  found  in  a few  instances  in 
Bengal  Hindoos  ; and  an  enormous  percentage  of  inhabitants  in  some 
of  the  provinces  of  Japan  has  been  found  to  be  infected. 

The  number  of  parasites  in  one  host  may  amount  to  a thousand  or 
more.  They  are  occasionally  also  found  in  the  pancreas  and  duodenum. 

Its  endemic  home  would  therefore  appear  to  be  China  and  Japan, 
where  the  definitive  host  may  be  man  as  often  as  the  lower  animals. 

The  changes  produced  in  the  liver  consist  of  local  dilatations  and 
sacculations,  with  proliferated  connective  tissue.  Interstitial  hepatitis 
is  set  up,  and  fatty  degeneration  of  hepatic  cells  occurs  in  addition 
to  interference  with  the  mechanical  functions  by  the  engorgement  of 
the  bile  ducts.  Hepatic  atrophy  follows  the  hyperplasia,  and  death 
occurs  in  about  14  per  cent,  of  the  bad  infections. 

The  parasite  is  yellowish-red  in  colour  and  almost  transparent. 
It  is  oblong  and  narrow,  and  is  pointed  anteriorly. 

It  is  10  to  14  mm.  long,  by  2 '5  to  4 mm.  in  breadth. 

There  are  no  spines.  The  parasite  is  capable  of  considerable 
contraction. 

The  oral  sucker  is  larger  than  the  ventral,  and  they  are  situated 
about  3 mm.  apart.  The  genital  pore  is  just  anterior  to  the  ventral 
sucker. 

The  ova  are  brownish-black,  thin  shelled,  oval,  and  operculated, 
measuring  0'03  byo'oi5  mm.  (Fig.  37).  They  contain  a completely 
ciliated  miracidium,  the  subsequent  development  of  which  is  not 
known. 

8.  Opisthopchis  felineus  (Rivolta,  1885).— Synonyms— 
Distoma  conus,  Gurlt,  1831  ; Distomum  lanceolatum,  v.  .Sieb.,  1S36; 
Distomum  tcnuicolle,  Miihl.,  1896. 

The  parasite  is  yellowish  - red  and  almost  transparent,  much 
resembling  in  this  respect  Opisthorchis  sinensis. 

At  the  level  of  the  ventral  sucker  there  is  a shallow  constriction 
of  the  conical  neck.  It  is  considerably  smaller  than  0.  stncnsis, 
and  usually  only  measures  10  mm.  by  1-5  mm. 

The  suckers  are  of  equal  size,  and  situated  about  2 mm.  apart 

from  each  other.  . 

The  uterus  is  central,  and  the  genital  pore  just  anterior  to  the 

ventral  sucker. 
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The  ova  are  oval  and  operculated,  and  measure  0’03  by  O'Oi  mm. 
Fi^.  38). 

The  usual  definitive  host  is  the  domestic  cat,  whose  gall  bladder 
nd  bile  ducts  it  inhabits.  It  is,  however,  not  infrequently  found  iit 
.lie  dog  and  the  fox,  and  has  been  many  times  found  in  man.  In 
A.ct,  in  some  parts  of  Siberia  it  is  the  parasite  most  frecjuently  met 
lith  in  post-mortem  examinations.  -Several  hundred  flukes  may  be 
rresenl  in  one  host. 

It  has  considerable  pathological  importance,  connected  with  dila- 
I'rtion  of  the  bile  ducts  and  inilammatory  thickening  of  their  walls. 
Interstitial  hepatitis,  accompanied  b\-  some  jaundice  and  ascites, 
very  often  present.  Subsequent  atro]ihy  of  the  liver  seems  to  be 
je  usual  result,  and  the  condition  should  be  regarded  as  a grave 
ne,  although  not  perhaps  so  .serious  or  attended  with  as  high 
mortality  as  is  an  O.  sinatsis  infection. 

• Occasionally  the  fluke  may  also  be  found  in  the  pancreas  and  in 
ae  intestine. 

But  little  is  known  of  this  trematode’s  life  history.  The  ova 
ontain  ciliated  miracidia  which  do  not  hatch  out  in  water.  They 
.'ive  been  found  to  hatch  out  if  introduced  into  the  intestine  of 
imuints  stagjialis,  but  no  further  development  nccurred. 

• 9.  Paragonimus  westermani  (Kerbcrt,  1878).  — .Synonyms 
■Di stoma  rim^'ori,  Cobbold,  i8So ; Distoma  pulmonale,  Baelz, 

''IS3  ; Meso^sionimus -ocstermani,  Railliet,  1890. 

This  fluke  was  first  discovered  by  Kerlicrt  in  a royal  tiger  that 
,ed  in  Amsterdam,  being  found  in  pairs  in  superficial  cysts  of  the 
ngs.  This  was  in  1S78. 

■ Soon  afterwards  Baclz  observed  the  eggs  of  this  species  in  the 
lutum  of  some  Japanese  who  were  suflering  from  h:emoptysis  of 
ulemic  occurrence,  and  they  were  at  first  mistaken  for  the  spores 
gregarines.  The  parent  of  these  ova  was  first  seen  in  man  in  the 
•onchi  of  a Formo.san  by  AVz/yv;-,  and  was  described  by  AJanson 
i D.  nin^cri,  although  Baelz,  who  found  the  ova,  called  them 
'.  pulmonale. 

lit  has  since  been  observed  man\-  times  in  China,  Ja])an,  and 
orea  ; and  one  case  is  supposed  to  have  originated  in  ^iexico. 

The  parasite  is  also  found  in  dogs,  cats,  and  pigs. 

The  fluke  is  reddish-brown  in  colour,  and  oval  "in  shape. 

It  measures  8 to  10  mm.  in  length  by  4 to  6 in  breadth. 

The  suckers  are  of  eijual  size  (075  mm.k  The  oral  sucker  is 
bterminal,  and  the  ventral  just  -anterior  to  the  middle  of  the  bodv. 
There  are  scale-like  spines  on  the  cuticle. 

1 he  excretory  pore  is  posterior  and  rather  subterminal.  The 
larynx  is  small  and  the  cesophagus  short. 

The  genital  pore  is  eccentric,  and  just  posterior  to  the  ventral 
cker. 

The  ova  are  thin-shelled,  oval,  and  brownish-yellow,  having  an 
erage  size  of  o'og  by  0-055  (Fig-  39)- 

But  little  is  known  of  the  life  history,  except  that  the  ova  will 
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hatch  out  in  water,  liberating  a miracidium  which  is  ciliated  all  over  I 
and  swims  freely.  T 

The  habitat  of  the  fluke  is  usually  the  lung,  although  occasionally  I 
it  may  reach  the  liver,  testes,  or  brain.  It  is,  therefore,  probable  | 
that  the  eggs  may  be  conveyed  from  the  lung  by  the  blood  stream.  I 
One  or  two  flukes  may  be  found  in  hard-walled  cysts  scattered  4 
throughout  the  lung.  In  the  vicinity  of  these  cysts  the  lung  tissue  I 
becomes  disintegrated,  occasioning  cavities,  and  sometimes  opening  ■ 
up  blood-vessels.  I 

The  symptoms  consist  of  a chronic  cough,  especially  urgent  in  the  ■ 
early  mornings.  The  expectoration  is  rusty  brown,  and  occasionally  ■ 
complicated  by  htemoptysis.  Many  ova  will  be  found  in  it.  ■ 

Treatment,  of  course,  is  of  slight  avail.  Every  prophylactic  I 
precaution  should  be  taken,  however,  to  prevent  infection  when  in  ■ 
an  endemic  area,  by  only  using  boiled  water  and  exercising  due  care  I 
in  the  consumption  of  uncooked  vegetables.  I 

Patients  should  be  careful  to  avoid  spreading  the  infection,  by  ■ 
paying  due  regard  to  the  disposal  of  their  sputum.  fl 

10.  Sehistosomum  japonieum  (Katsurada,  1904).— ■ 

Synonym — Schislosomnm  cattoi,  Blanchard,  1905.  jB 

The  condition  caused  by  this  parasite  had  been  noticed  for  some  fl 
years  by  many  observers  in  certain  provinces  in  Japan,  being  H 
characterised  by  enlargement  of  the  liver  and  spleen,  ascites,  diar-  H 
rhoea,  anremia,  and  occasionally  pyrexia.  They  found  numerous  V 
eggs  in  several  organs,  especially  the  liver.  The  cause  of  this  ■ 
condition  was  discovered  by  Katsurada,  in  Okayama,  in  1904,  who  B 
found  a ciliated  miracidium  (not  unlike  those  of  the  S',  hcematobium)  B 
in  the  ova  contained  in  the  faeces  of  these  cases  ; and  he  also  found  B 
the  adult  trematodes,  in  the  portal  system  of  two  cats,  having  B 
identical  ova.  This  parasite  he  named  S.  japoiiiann.  ■ 

Subsequently,  in  a case  that  died  at  the  Quarantine  Station,  I 
Singapore,  of  cholera,  but  previously  had  exhibited  no  special  B 
symptoms,  Calto  found  the  same  ova  in  sections  of  the  liver  and  B 
bowel.  The  author,  who  saw  these  at  the  time,  suggested  a re-  B. 
semblance  to  the  ova  of  Bilharzia,  but  they  were  thought  by  B 
Daniels  and  Finlayson  to  be  coccidia.  Subsequent  sections  made  at  B 
home  disclosed  the  presence,  in  the  smaller  mesenteric  blood-vessels,  B 
of  male  and  female  trematodes  ; and  both  the  adults  and  ova  were  B 
identified  with  S',  japonieum.  B 

Morphologically,  this  fluke  is  not  unlike  the  well-known  S',  heema-  B 
tobium  (Bilkarzia),  in  that  it  is  a trematode  with  independent  sexes,  B 
and  that  the  habitat  of  the  adult  is  the  vascular  system  of  its  B 
definitive  host.  It  is,  however,  considerably  smaller.  B 

The  males  measure,  on  an  average,  io'43  mm.  in  length  and  B 
0'53  mm.  in  breadth;  the  females,  8 to  12  mm.  in  length  by  f 
0'4  in  breadth.  These  are  from  Katsnrada’s  measurements  of  fresh  1 
specimens.  Those  given  by  Catto  are  considerably  less,  but  refer  1 
only  to  spirit  specimens.  _ m 

The  integument  of  the  male  is  smooth,  and  not  spinous,  as  in  the  i 
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; of  Bilharzia.  This  would  suggest  an  arterial  habitat,  in  which 
; spines  would  not  be  necessary  to  prevent  being  carried  away  in 
1 blood  stream,  as  might  happen  to  the  Bilharzia,  which  inhabits 
venous  system. 

The  posterior  sucker  is  considerably  larger  than  the  anterior, 
rrhe  ova,  which  measure  75  m by  40  m (Fig.  40),  are  of  a yellowi.sh- 
«wn  colour,  are  oval  in  shape,  and  have  neither  spine  nor  oper- 
[im.  They  are  found  chiefly  in  the  large  intestine,  where 
rmous  numbers  may  be  seen  in  the  submucous  coat.  They  are 
plentiful  in  the  liver  and  mesenteric  glands,  and,  to  a less 
ree,  in  other  abdominal  organs.  Their  presence  in  the  tissues 
vokes,  firstly,  a small-celled  infiltration,  to  be  .subsequently 
joowed  by  a proliferation  of  fibrous  tissue. 

Ve  know  that  in  bilharziosis  the  infection  may  often  cause  but 
e inconvenience  to  the  definitive  host.  From  the  character  of 
ova,  and  their  situation,  it  is  probable  that  infection  with 
iaponicnm  will  cause  even  less  inconvenience  still  to  a majority 
'.hose  attacked. 
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Name  of  Trematode. 

Sexual 

1 Characters. 

Habitat  of 
Adult. 

I.  Gastrodiscus  homhiis, 

Hermaphrodite. 

Large  intestine. 

2.  Dicroccslium  lanceafum, 

Hermaphrodite. 

Bile  ducts. 

3.  CotylogOTiimus  heterophyes. 

Hermaphrodite. 

Small  intestine. 

4.  Fasciola  hepafica,  . 

Hermaphrodite. 

Liver. 

5.  Fasciolopsis  buski,  . 

Hermaphrodite. 

Intestine. 

6.  Opisthorchis  ?iove?xa, 

Hermaphrodite. 

Bile  ducts. 

7.  Opisthorchis  sinensis, 

Hermaphrodite. 

Bile  ducts  and 
gall  bladder. 

8.  Opisthorchis felineus, 

Hermaphrodite. 

Bile  ducts  and 
gall  bladder. 

9.  Paragonimus  westermani, 

Hermaphrodite. 

Lung. 

10.  Schistosomufn japonicum, 

Se.xes  distinct. 

Smaller  intes- 
tinal arterial 
system. 

[V'(f />.  Iu2. 


(^(ts/i'u/isr/fs  homiiiis. 
/)iciiH'ii'iiinn  Ituicrahnn. 

( hrlcr<>phyrs. 
/■'tisi'iola  In' put 
/•'(isrfo/opsis  bnsK'i. 
Opislhorctiis  w at. 


7.  Opisliioj  chis  sinrnsis. 

. Opisthorch is /I'iiiif us. 

9.  /\u'<i!:^iiiiit)ius  7(‘i'sft')iH(nn . 
10.  Srhisfosonumi  ja p'n/innn 
(male  and  female 


CHARACTERISTICS  (Fig.  41).  i93 


Size  of  Adult 
(in  millimetres). 

Character  of 
Ova. 

Size  of  Ova 
(in  millimetres). 

Intermediary 

Host. 

6 '5  '^y  3 '5 

Oval. 

•15  by  -07 

U nknown. 

9 by  2 

Oval. 

Thick. 

Yellow. 

■04  by  '02 

? Slugs. 

2 by  I 

Serrated  scales. 

Thick  shells. 

•03  by  '02 

Unknown. 

25  by  10 

Oval. 

Brown. 

Operculated. 

•13  by  -07 

Limnasus 

truncatulus. 

50  by  10 

Oval. 

Operculated. 

•15  hy  ’075 

U nknown. 

1 1 by  2 -5 
Spines. 

Oval. 

Operculated. 

•035  by  02 

Unknown. 

Transparent. 
12  by  3 
Contractile. 

Black. 

Oval. 

Thin. 

Operculated. 

•03  by  015 

Unknown. 

Transparent, 
to  by  I '5 
Contractile. 

Oval. 

Operculated. 

o’3  by  'oi 

? LimnKus 
stagnalis. 

Oral  sucker  is 
subterminal. 

9 >>y  5 
Spines. 

Thin. 

Oval. 

Brown. 

•og  by  -05 

Unknown. 

Filiform. 

Males  TO‘4  by  ‘5 
Females  /j  by  '4 

Smooth. 

Yellow. 

Oval. 

No  spine. 

\o  operculum. 

•075  by  -04 

U nknown. 

13 


194 


CHAPTER  XX. 

D R A C O N T I A S I S . 

( Gtiinea-worm  infection. ) 

Definition. — An  invasion  of  an  animal  host  by  a nematode — the 
Filaria  medinensis,  Velsch,  1674 — contracted  in  certain  endemic 
tropical  areas. 

Synonyms. — Vena  medinensis,  Velsch,  1674;  Dracnncuhis 
pe7'sai-um,  Kiimpfer,  1694;  Go7-ditis  inedinensis,\Jm.xik,  1758;  Filaria 
dracimculus,  Bremser,  1818;  Filaria  cethiofica,  Valenciennes,  1856; 
Di-acimcuhis  medinensis,  Cobbold,  1864;  Guinea  ivorm  ; Medina 
worm. 

History  and  Geographical  Distribution.— The  recogni- 
tion of  this  nematode  undoubtedly  dates  from  remote  antiquity.  It 
has  even  been  thought  that  the  “ sep  worm  ” of  the  Ebers  Papyrus 
(b.c.  1550),  refers  to  this  parasite. 

The  first  positive  statements  are  found  in  Plutarch  (B.C.  150)  who 
states  that  people  on  the  Red  Sea  littoral  had  a disease  resembling 
the  exit  of  small  snakes  from  the  skin.  The  Greek  name  for  the 
worm  was  SpaicSvTiov,  from  which  is  derived  the  Latin  designation 
of  d)-ac2mculcus , and  the  modern  term  for  the  condition,  dracontiasis. 

Galen  promulgated  the  idea  that  the  condition  was  not  due  to  a 
parasite,  but  partook  more  of  the  nature  of  varicose  veins,  and  this 
was  largely  the  current  opinion  until  comparatively  recent  times, 
although  Velsch,  Lind,  and  others  had  demonstrated  its  parasitic 
nature  during  the  seventeenth  and  eighteenth  centuries. 

Its  endemic  distribution  is  confined  to  comparatively  limited  areas 
of  the  affected  countries,  and  would  appear  sometimes  to  die  out,  as 
has  been  the  case  in  British  Guiana  and  the  neighbourhood. 

The  following  are  the  regions  in  which  guinea  worm  is  to  be 
found  : — The  West  Coast  of  Africa,  Nubia,  the  Soudan,  the  Arabian 
Red  Sea  littoral,  the  coasts  of  the  Persian  Gulf  and  of  the  Caspian 
Sea,  Turkestan,  the  W'estern  Coast  of  India  from  Bombay  to  Kutch, 
Rajputana,  the  Deccan,  and,  according  to  Scheube,  in  Fiji. 

Natural  History  and  Etiology.— The  females  (Fig.  42) 
attain  a length  of  50  to  So  cm.  or  more,  and  average  0‘5  to  i 7 mm. 
in  breadth.  They  are  of  a yellowish  colour.  The  cuticle  is  firm 
and  elastic,  and  white  or  yellow'  in  colour.  The  anterior  end  is 
roundish.  The  mouth  has  two  lips,  behind  which  are  two  lateral 
and  four  sub-median  papilla:.  At  the  posterior  end  is  a spine,  i 'O 
mm.  in  length,  and  ventrally  directed.  Below  the  cesophagus  the 
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Iailimentary  canal  is  atrophied.  The  vulva  and  vagina  are  not 
kknown.  Most  of  the  body  is  occupied  by  the  uterus.  In  1902  the 
nmale  worm  was  discovered  by  Charles,  who  when  making  a post- 
lanortem  in  Lahore  found  two  female  worms  in  the  subperitoneal 
liissue ; and  clinging  to  each  was  a smaller  worm,  4 cm.  in  length, 
aittached  by  its  posterior  extremity  to  a point  about  14  centimetres 
iifrom  the  head  of  the  female.  It  is  assumed  that  these  males  were 
aittached  to  the  vulva  of  the  females,  as  in  the  case  of  Syii:{amtis 
:'raehealis,  and  that  they  die  after  copulation. 

Habits. — The  adult  lies  in  the  connective  tissue,  between  the 
niiuscles  or  under  the  skin. 

^Vhen  mature,  with  marvellous  intuition,  she  generally  moves 
lown  to  a leg  or  foot,  never  wounding  blood-vessels  or  nerves  and 
ra'arely  opening  a joint.  Having  arrived  at  her  destination,  and 
ovulation  being  completed,  she  drills  a little  hole  in  the  derma,  over 
■'which  a small  blister  is  formed  in  the  epidermis.  By  and  by  this 
blister  bursts  or  is  ruptured,  disclosing  the  small  ulcer  leading  to  the 
"Worm,  or  from  which  a small  portion  of  head  may  be  seen  protruding. 
^Sometimes,  at  this  stage,  some  absorption  of  toxines  elaborated  by 
::he  parasite  may  cause  a little  rise  of  temperature  or  urticarial 
.eruption  in  her  human  host. 

The  worm  is  at  this  stage  in  a dilemma.  The  contractility  of  her 
eterus  is  abolished  by  the  enormous  distension  with  her  embryos  ; 
:he  same  distension  has  obliterated  the  vagina  ; and  finally,  in  order 
:o  live,  her  millions  of  embryos  must  in  some  way  or  other  reach 
'vater.  At  first  sight  nature  would  seem  to  be  defeated.  But  in 
.-eality  it  is  (piite  the  reverse,  as  an  experiment  will  show.  If  some 
:old  water  be  allowed  to  ilriir  on  the  leg  or  foot  in  the  neighbourhood 
if  the  little  ulcer,  in  a few  seconds  some  milky  fluid  will  exude,  and 
; :.fter  ten  or  more  seconds  the  (low  will  cease.  Under  the  microscope 
his  milky  Iluid  will  be  found  to  consist  of  countless  embryos,  which 
f placed  in  water  will  become  active  and  live  for  eight  or  ten  days. 
A further  application  of  water  will  not  again  provoke  this  parturition 
nntil  several  hours  have  elapsed. 

This  process  may  be  repeated  daily  until  one  day  part  of  the  worm 
■;self  will  be  found  extruded.  If  now  the  douching  process  is 
eepeated  we  shall  at  last  .see  how  it  is  that  the  embryos  could  escape 
Ithough  the  vagina  was  obliterated.  Careful  observation  will  show 
he  projection  of  a beautiful  delicate  and  pellucid  tubule  from  the 
••orm's  mouth,  to  the  extent  of  about  three-quarters  of  an  inch, 
he  contents  of  this  tubule  are  at  first  clear,  but  gradually  become 
lilky,  as  material  is  forced  into  it  from  behind.  It  now  becomes 
ense,  ruptures,  discharges  the'  milky  fluid  and  collapses.  The 
ollapsetl  portion  shrivels  up  and  closes  the  womb.  On  re-applica- 
on  of  the  stimulus  some  hours  later,  a fresh  portion  of  the  womb  is 
xtruded,  and  ruptures  in  like  manner  ; and  so  on  till  the  entire 
terus  is  expelled  and  parturition  at  an  end.  Her  life's  object  being 
uis  attained  the  worm  dies,  and  may  either  be  absorbed,  expelled, 
r removed  by  artificial  traction. 
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This  marvellous  effort  of  nature  sounds  like  some  wonderful  fairy- 
tale, but  it  is  capable  of  demonstration  at  any  time. 

It  has  been  already  remarked  that  the  guinea  worm  usually 
presents  itself  in  a leg  or  foot.  In  fact,  in  natives,  this  happens  nine 
times  out  of  ten.  In  acting  thus,  the  worm  shows  a prescience 
which  is  almost  uncanny.  The  first  step  in  the  extra-corporeal  life 
of  the  embryo  must  be  in  water. 

The  part  of  the  native’s  body  which  comes  into  most  frequent 
contact  with  water  is  the  foot  or  leg.  By  some  instinct  the  worm 
seems  to  know  this  and  makes  therefore  towards  these  parts. 
With  the  bheesties  or  water  carriers  of  India,  whose  dripping  skins 
are  slung  over  their  shoulders,  the  guinea  worm  will  frequently 
present  itself  on  the  back. 

With  the  bath-loving  European,  the  parasite  will  frequently 
present  itself  on  the  scrotum,  thighs,  or  trunk. 

It  is  thus  almost  certain  that  by  some  means  the  worm  becomes 
cognisant  of  the  parts  most  frequently  in  contact  with  water. 

Incidence. — No  race,  age,  or  sex  is  exempt. 

The  infection  is  usually  single,  but  occasionally  two,  three,  or 
even  ten  worms  may  be  present. 

Diagnosis  and  Prognosis. — The  symptoms  are  usually  only 
those  of  a localised  boil-like  inflammation  of  the  skin.  The 
wanderings  of  the  worm  seldom  cause  any  sensation,  though  there 
may  be  an  occasional  feeling  of  heaviness,  burning,  itching,  or 
dragging  ; this  may  increase  till  there  is  actual  pain  and  inflam- 
matory swelling  of  some  consequence.  The  prognosis  is,  as  a rule, 
quite  favourable. 

Course. — After  the  preliminaiy  infection,  the  life  development 
of  the  worm  occupies  about  one  year. 

Observations  seem  to  point  to  an  especially  favourable  condition 
for  the  human  infection,  occurring  at  a certain  time  each  yem,  in  the 
endemic  area.  Seasonable  influences,  such  as  the  rains,  may 
perhaps  contribute  to  this  result ; but  it  is  certain  that  the  incidence 
rate  is  especially  high  during  one  month  in  the  year,  in  certain 
places,  such  as  the  Gold  Coast  ( Grahani). 

Treatment. — Until  parturition  is  completed,  the  worm  resists 
extraction.  If,  therefore,  traction  is  attempted  before  this  the  con- 
sequences may  be  disastrous.  If  the  worm  snaps,  the  escape  of  the 
uterine  contents  may  result  in  violent  inflammation,  abscesses,  and 
sloughing.  Perhaps  even  serious  contractions ; or  death  from  septic 
trouble  might  result. 

The  proper  treatment,  therefore,  is  to  aid  in  parturition  by  cold 
douches  for  the  fifteen  or  twenty  days  until  it  is  completed.  The 
worm  may  then  be  slowly  wound  out. 

A French  naval  surgeon,  Emily,  injects  the  body  of  the  worrn, 
when  protruding,  with  a solution  of  perchloride  of  mercury,  i in 
1,000.  This  kills  the  parasite,  and  extraction  after  twenty-four  hours 

is  easy.  , .r.,  , -r 

Life  History  of  the  Embryos  (Fig.  43).— The  larva;,  if 
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examined,  when  extruded,  exhibit  scarcely  any  movements;  but, 
i.f  placed  in  water,  become  highly  active,  and  will  live  for  some  days. 

In  consequence  of  their  resemblance  to  the  embryos  of  Cucul- 
'.anus  elegans  (a  parasite  of  Perea  fluviatilis),  which  live  in  a small 
:crustacean — the  cyclops,  Fedschaiko,  in  Turkestan,  on  the  advice 
of  Lenekart,  introduced  some  larvx-  into  water  containing  cyclops, 
land  was  able  to  demonstrate  their  invasion  of  the  wee  crustacean. 
[This  was  confinned  later  by  Manson. 

The  host  used  was  the  fresh-water  cyclops  (C.  qttadriiornis.  Fig.  44). 

On  about  the  twelfth  day  the  embryos  cast  their  skin,  and  assumed 
[another  form.  They  could  be  observed  within  the  cyclops  until  the 
fourth  week;  yet  no  changes  occurred  though  the  larvm  grew  to  a 
length  of  I millimetre. 

'I'he  experiment  of  feeding  cats  and  dogs  on  water  or  milk  in 
which  infected  c\xlops  were  present  was  tried  with  negative 
results. 

Recent  work  bj’  Leiper  has  thrown  some  light  on  the  subject. 

An  infected  cyclops,  at  the  fourth  week,  in  which  the  embryos  have 
[become  quiescent,  if  placed  in  some  o’a  per  cent,  hydrochloric  acid 
•'representing  the  acidity  of  the  gastric  juice)  will  be  gradually  killed, 

showing  little  motion  beyond  a few  tremors  of  the  antennm  and  rami. 
lOn  the  other  hand,  as  the  acid  penetrates,  the  apparently  quiescent 
-filaria  regains  its  former  acti\ity.  At  first  slowlv.  Init  with  every 
[■moment  with  increasing  strength  and  rapidity,  it  coils,  stretches,  and 
re-coils,  until  at  last,  having  divested  itself  of  w'hat  probably  is  the 
remains  of  a very  delicate  cuticle,  it  bursts  into  the  general  body 
cavity  of  the  now  moribund  cyclops,  and  in  a very  short  time  completely 
'.destroys  the  organised  contents  by  its  increasingly  violent  motions.  The 
i larva  is  soon  seen  to  be  testing  with  obvious  purpose  every  joint  of  the 
-cuticular  integument.  .-Xt  one  moment  it  is  attempting  to, advance 
iialong  the  entire  length  of  a narrow  antenna,  at  the  next  it  may  be 
•found  attacking  one  or  other  of  the  prolongations  of  the  bifurcated’tail. 
KRetreating  again  it  will  endeavour  to  ascertain  the  patency  of  the 
.anus,  the  genital  0|)enings,  or  the  mouth.  P.y  one  or  other  of  these 
.apertures,  or,  in  some  cases,  it  may  be  by  a rupture  of  the  cuticle,  the 
'young  worm  eventually  reaches  the  exterior,  and  there  swims  about  with 
[[great  rapidity,  like  a minute  snake. 

"One  specimen,  watched  for  three  hours,  continued  with  brief 
rests,  in  which  it  coiled  and  uncoiled,  to  manifest  the  same  marvellous 
vitality." 

Other  like  experiments  made  with  the  cyclops  at  the  sixth,  instead  of 
the  fourth  week  of  infection,  showed  the  embryos  to  be,  by  then,  dead. 

It  seems  probable,  therefore,  that  the  larva.*,  with  their  inter- 
mediate hosts,  are  introduced  into  the  stomach  of  human  beings  in 
drinking  water,  and  there  become  free.  Mere  they  may  possibly 
attain  puberty  and  copulate  ; the  male  dying  off  and  passing  out 
with  the  fieces,  and  the  female  beginning  to  travel  towards  the 
subcutaneous  tissues. 

The  ])o.ssibility  of  the  entry  of  the  embryos  through  the  human 
skin  h.as  been  considered,  but  no  jrroof  adduced. 
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CHAPTER  XXL 

DYSENTERY, 

Definition. — Dysentery  is  an  inflammation  of  the  large  intestine, 
leading  to  thickening  and  ulceration  of  the  mucous  and  submucous 
coats  ; being  characterised  by  the  passage  of  frequent  and  scanty 
stools  containing  blood  and  mucus,  accompanied  by  tormina  and 
tenesmus,  and  frequently  by  fever. 

History  and  Geographical  Distribution,— Dysentery, 

probably  confounded  often  with  diarrhoea,  typhoid,  and  other 
intestinal  fluxes,  has  been  mentioned  and  known  since  remote 
periods. 

It  is  thought  that  Eber’s  papyiais  (b.c.  1550)  has  references  to 
the  disease. 

Hippoirates,  about  400  B.C.,  describes  the  condition,  as  also 
Galen  in  the  second  century  of  the  Christian  era.  The  latter 
attributed  it  to  the  action  of  the  bile — an  opinion  held  for  about 
fourteen  subsequent  centuries. 

The  gross  anatomical  changes  were  first  described  by  Morgagni 
in  1747. 

The  first  tropical  reports  of  the  disease  were  by  Bontius  from  the 
East  Indies  in  1642,  and  by  Piso  from  the  West  Indies  in  1648. 

Dysentery  occurs  in  all  latitudes.  Sporadic  and  epidemic  dysen- 
tery may  be  met  with  anywhere,  and  are  quite  frequently  seen  in  - 
temperate  or  even  cold  climates. 

Endemic  dysentery,  however,  is  limited  to  tropical  and  sub- 
tropical countries  only.  The  following  are  the  principal  centres  of 
the  disease.  The  African  Continent,  Syria,  Arabia,  India,  the  Malay 
Peninsula  and  Archipelago,  China,  Japan,  the  Pacific  Islands,  and  a 
large  part  of  South  America. 

Etiology. — In  most  accounts  of  dysentery,  the  treatment  of  its 
etiology  is  either  nebulous  or  involved,  and  frequently  amounts  to 
a discussion  on  the  relative  merits  of  an  amoeba  or  a bacillus  as  the 
chief  etiological  factor.  I 

Moreover,  it  is  often  overlooked  that  there  may  not  only  be  several  .{ 
varieties  of  bacilli  associated  with  dysentery,  but  also  several  * 
varieties  of  amoeba. 

The  most  convenient  etiological  classification  is  as  follows: — 

1.  Sporadic. 

2.  Endemic  (or  amoebic). 

3.  Epidemic  (or  bacillary). 
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Sporadic. 

Endemic. 

Epidemic. 

Btribution, 

May  occur  any- 
where. 

Limited  to  the  tro- 
pics and  sub-tro- 
pics alone. 

May  occur  any- 
where. 

jusal  agent, 

1.  Mechanical  irri- 

tation, or 

2.  Balantidium  coli 

(Paramcecium 
c. ),  or 

3.  Bacillus colicom- 

munis,  or 

4.  Other  causes. 

Entamceba  Dysen- 
teries (£.  histoly- 
tica). 

1.  Shiga-Kruse 

bacillus,  or 

2.  Lenz  bacillus,  or 

3.  Fle.xner-Strong 

bacillus,  or 

4.  Harris-Gay 

bacillus. 

tsociated 

srganisms, 

Bacillus  coli  com- 
munis. 

Enlamxba  coli. 
Parama'ba  hominis. 
S.  pyogenes  aurens. 

Bacillus  coli  com- 
7Hunis, 

)urse, 

Mild  acute  disease. 

Tends  tobechronic. 
.-Vmoeb.'B  usually 
found  in  stools. 

Is  an  acute  disease, 
less  severe  in  the 
varieties  2 to  4 
( paradysentery 
bacilli),  than  if  the 
infection  is  due  to 
the  dysentery  ba- 
cillus No.  I. 

lapses 

Unusual. 

Common. 

One  attack  predis- 
poses to  a recur- 
rence. 

Rare. 

Immunity  confer- 
red by  severe  at- 
tack. 

e, 

May  occur  at  any 
age. 

Rare  in  old  age 
and  in  infancy. 

May  occur  at  any 
age. 

s'er  abscess, 

Never  occurs. 

Found  as  a compli- 
cation or  sequela 
in  from  5 to  50  per 
cent,  of  cases,  ac- 
cording to  country 
of  origin  or  nation- 
ality of  patients. 

Never  occurs. 

ugs,  . 

Ipecacuanha  no 
good. 

Purgatives  indica- 
ted. 

Ipecacuanha  has 
marked  effect. 

Ipecacuanha  no  use. 
Intestinal  antisep- 
tics indicated. 

Jt  hod  of 
ifection,  . 

Impure  food  and 
water. 

Impure  water. 

Impure  water. 
Wind-borne  dust. 
Fly-borne  infection. 
Personal  uncleanli- 
ness. 

Latrine  origin. 
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I.  Sporadic  Dysentery.  — The  following  causes  of  sporadic 
dysentery  have  been  recorded  : — 

(a)  Alechanical  Irriiation.  — In  the  S.  African  War  Faichme 
records  clinical  symptoms  of  dysenteiy  traceable  to  carrots  issued  in 
.Maconachie  rations.  Want  of  mastication  resulted  in  a dysenteric 
condition,  and  slices  of  carrots  were  passed  in  the  stools. 

{b)  Balantidium  {Paramcecium)  coli. — This  is  one  of  the  ciliated 
infusoria  and  is  normally  an  intestinal  parasite  of  swine.  It  differs 
morphologically  from  the  usual  paraniiecia  of  water.  Klein  isolated 
it  from  several  of  the  London  waters,  and  considered  it  as  patho- 
gnomonic of  sewage  pollution.  Strong  and  Mitsgrave  report  a fatal 
dysentery  due  to  this  cause.* 

(e)  Bacillus  coli  communis. — In  a considerable  number  of  cases 
of  sporadic  dysentery  the  B.C.C.  is  the  only  organism  to  be  found. 
Celli  and  Fiocca  consider  that  this  bacillus  may  acquire  under  certain 
circumstances  very  virulent  properties. 

That  this  would  seem  to  be  the  case  is  indicated  by  an  example 
in  the  author’s  practice,  in  which  the  rice-water  stools  of  a typical 
cholera  case  showed  an  almost  pure  culture  of  the  Colon  bacillus. 

(d)  Bacillus  pyocyaneus.  — Calmette  and  Alaggiora  have  found 
this  bacillus  to  be  apparently  the  cause  of  certain  cases  of  dysentery; 
and  several  cases  in  the  United  States  have  been  ascribed  to  the 
same  cause  by  writers  in  the  Jouriial  of  Experimental  Pathology, 
1898. 

[e]  Durham’’ s Micrococcus.  — Durham  isolated  a very  minute 
micrococcus  from  the  blood,  liver,  bile,  &c.,  of  seven  'cases  of 
asylum  dysentery.  This,  however,  is  of  questionable  etiological 
importance  (Heivlett). 

II.  Endemic  Dysentery. — This  is  also  called  “Tropical 
dysentery”  or  “Amoebic  dysentery.” 

Schetibe  has  adduced  two  facts  to  invalidate  an  amoebic  origin 
of  dysentery.  In  the  first  place,  he  says  that  there  are  cases  of 
dysentery  in  which  no  amoebm  are  present.  This,  of  course,  is  no 
proof  that  amoeba?  never  cause  dysentery,  but  merely  points  to  a 
probable  bacillary  origin  in  those  cases.  He  then  says  that  amcebre 
are  frequently  found  in  the  stools  of  healthy  people  who  have^  never 
had  dysenteiy.  This  also,  of  course,  is  no  argument,  since  it  is  a 
well-established  fact  that  diphtheria  bacilli  may  be  found  in  the 
throats  of  healthy  people  who  are  not  suffering  from  diphtheria, 
and  that  both  cholera  and  typhoid  bacilli  may  occur  in  the  stools  or 
boM'els  of  healthy  people  who  show  no  signs  of  those  diseases. 

There  are  three  species  of  amceba?  found  in  man : — 

1.  Entamoeba  dy sentence  (Schaudinn). 

2.  Entamoeba  coli  (Schaudinn). 

3.  Paramerha  hominis  (Craig). 

Only  the  first  of  these  is  pathogenic  and  is  the  cause  of  tropical 
or  endemic  dy.sentery. 

■*  Johns  Hopkins  Hosp.  Bull.,  xii.,  1901. 
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The  other  two  are  non-pathogenic ; their  presence  is  adventitious, 
and  they  will  not  produce  dysentery  in  cats. 

The  following  are  the  chief  dift'erential  points  in  these  three 
amceboe : — 


E.  dysenfcrice. 

E.  coli. 

P.  hominis. 

Size, 

25  to  35  M- 

to  to  15  fx. 

15  to  20  fX. 

Cysts,  . 

No  cysts. 

Encysted  forms 
occur. 

Encysted  forms 
occur. 

Colour, . 

Often  greenish. 

Opaque  grey. 

Opaque  grey. 

Pseudopodia, 

Ectosarc  highly 
refractile  and 
glassy,  and 
stains  intensely. 

E ndosarc  coarsely 
granular,  and 
stains  less  in- 
tensely than 

ectosarc. 

Ec/osarc  less  re- 
fractive. 

Endosarc  finely 
granular,  and 
stains  more  in- 
tensely than 

ectosarc. 

Protoplasm  is 
homogeneous. 

Vacuoles, 

Contains  a mass 
of  vacuoles  and 
many  red  cells. 

Generally  no  va- 
cuole and  only 
one  or  two  red 
corpuscles. 

No  vacuole. 

Nucleus, 

Lateral. 

Hard  to  see  in 
fresh  specimens. 
About  5 fx  in  dia- 
meter. 

Central. 

Distinct. 
Encapsuled. 
Highly  refractile. 
Proportionally 
large. 

Eccentric. 

Spherical. 

Small. 

Replaced  later 
by  refractive 
dots. 

Mobility, 

Active. 

Limited. 

Limited. 

Reproduction, 

Division,  and  for- 
mation of  spores 
at  periphery  of 
endosarc. 

Division,  and  for- 
mation of  C)'StS 
with  eight  daugh- 
ter amoebm. 

U ndergoes  fla- 
gellate and 
amoeboid  de- 
velop m e n t, 
like  the  water 
amoeba  P.  cil- 
hardi  (Schau- 
dinn). 

III.  Epidemic  Dysentery. — Called  also  “Bacillary  dysentery.” 
This  acute,  non-liver-abscess-forming  disease  is  due,  in  the  majority 
of  cases,  to  H.  dysenteruc  [Shiga  and  Kruse). 

In  addition  to  this,  there  are  three  other  forms  allied  to  the  parent 
stock  para-dyseutery  bacilli],  which  are  capable  of  producing 
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the  same  morbid  condition,  though  usually  rather  less  acutely.  In  ^ 
some  epidemics  one  or  other  of  these  para-dysentery  bacilli  may  be  I 
the  causative  factor  instead  of  the  Shiga  bacillus.  I 

These  para-bacilli  are: — The  Lcnz  bacillus,  the  Flextier-Sirong  ■ 
bacillus,  the  Harris-Gay  bacillus.  I 

The  tabular  cultural  features  (after  Shiga),  on  p.  203,  will  serve  to  B 
differentiate  them.  |l 

The  following  extract  from  the  Cotu  ltisions  of  the  Royal  Com-  || 

mission  on  S.  African  Dysentery,  iipoo,  will  not  be  out  of  place,  M 

referring  as  they  do  to  the  epidemic  (bacillary)  type  so  prevalent  J 
during  the  Boer  War.  ■ 

(a)  The  organs  in  dysentery  are  sterile.  It  is  a local  disease  I 
attacking  the  mucous  and  sub-mucous  coats  of  the  large  intestine, 
and,  unlike  enteric  fever,  the  causal  agent,  if  any,  confines  itself  to 
the  intestines. 

{b)  There  is  no  connection  between  dysentery  and  enteric, 
Eberth’s  bacillus  being  found  neither  in  the  organs  nor  intestines 
of  dysentery  cases. 

((•)  There  is  a certain  amount  of  evidence  to  show  that  so-called 
cases  of  dysentery  following  enteric  fever  are  relapses  of  enteric, 
where  the  disease  has  attacked  the  large  intestine. 

Symptoms  and  Treatment.— There  is  a great  variety  in  the 
character  and  urgency  of  the  symptoms  in  cases  of  dysenterj’.  The 
essential  symptoms  of  all  kinds  of  dysentery  are  those  of  a colitis. 

1.  Frequent  muco-sanguineous  stools. 

2.  Griping. 

3.  Tenesmus. 

The  latter  is  most  urgent  if  the  lesions  are  near  the  rectum ; if  ] 

nearer  the  crecum,  then  the  griping  will  be  the  most  prominent  i 

feature.  ^ 

I.  Sporadic  Dysentery  is  usually  associated  with  a preliminary 
diarrhcEa,  which  develops  into  the  usual  dysenteric  manifestations  | 

after  a few  days.  By  degrees  the  dysenteric  element  entirely  super-  J 

sedes  the  diarrhoea.  The  griping  and  tenesmus  ensure  an  almost  t 

constant  attendance  at  the  commode.  Tli ere  is  scarcely  any  fever ; * 

but  the  tongue  is  dirty,  and  there  is  anorexia. 

The  condition  is  usually  amenable  to  treatment  within  three  or  > 
four  days,  and  does  not  tend  to  become  chronic. 

The  treatment  should  consist  of  the  preliminaiy  exhibition  of  a 
dose  of  castor  oil,  followed  by — 

R — Mag.  sulph.,  .....  5ss. 

Aq.  cinnamon,  . . . . S'- 

M.  F.  ]\Iist. 

5i.  every  hour  till  free  purgation  is  produced.  Dis- 
continue if  the  stools  become  watery. 
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Types  of  Dysentery  Bacilli. 
(Slender  rods;  i to  3 m in  length.) 


Shiga- 

Kruse. 

Lenz. 

P'lexiier- 

Strong. 

Harris- 

Gay. 

Indol,  . 

- 

+ 

+ 

+ 

Dextrose, 

+ 

-f 

+ 

4- 

Mannite, 

- 

4- 

+ 

+ 

Saccharose,  . 

- 

- 

-f 

Maltose, 

- 

- 

- 

+ 

Dextrin, 

- 

- 

- 

■F 

Lactose, 

- 

- 

- 

- 

■•\cid  formation,  . 

- 

+ 

Liquefaction  of  ) 
gelatin,  . / 

- 

- 

- 

- 

Gram, 

- 

- 

- 

Mobility, 

- 

- 
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The  diet  should  consist  only  of  milk,  or  milk  and  soda,  and  rest 
in  bed  should  be  enjoined  until  there  has  been  cessation  of  the 
mucoid  stools  for  at  least  three  days.  The  return  to  normal  diet 
should  be  very  gradual.  Alcohol  is  not,  as  a rule,  necessary  until 
convalescence  is  established. 

II.  AmcEbic  Dysentery. — For  a day  or  two  before  the  attack 
there  may  be  a preliminary  diarrhoea  ; the  stools  gradually  become 
mucoid  ; streaks  of  blood  are  soon  seen  ; tenesmus  becomes  urgent, 
and  soon  the  typical  dysenteric  condition  is  set  up.  There  may  be 
a little  irregular  fever,  but  this  is  generally  not  a constant  symptom. 
The  stools  may  average  from  twenty  to  sixty,  or  more,  per  diem. 
The  condition,  after  continuing  for  four  or  five  days  (during  which 
there  has  been  a very  large  secretion  of  mucus),  then  becomes 
altered.  The  stools  become  a thin  reddish  liquid,  consisting  of 
blood,  pus,  debris,  and  mucus.  Examination  will  show  the  presence 
of  numerous  amoebte,  and  Charcot-Leyden’s  crystals  are  sometimes 
found.  These  acute  symptoms  may  either — 

1.  Gradually  terminate  in  convalescence. 

2.  Proceed  to  aggravated  ulceration  or  gangrene. 

3.  Become  sub-acute,  with  relapses. 

4.  Become  chronic. 

1.  In  the  first  case  the  symptoms  slowly  abate. 

2.  In  the  second  case  there  is  no  abatement  of  the  symptoms. 
The  number  of  calls  to  stool  will  increase  until  the  patient  is 
unable  to  leave  the  commode.  The  stools  become  highly  offensive. 
Sloughs  are  passed.  There  is  great  weakness.  The  pulse  is  small 
and  fast.  The  skin  is  cold  and  moist.  This  state  is  highly  critical 
and  dangerous,  and  not  infrequently  terminates  in  death  from 
exhaustion  during  the  second  week  of  the  disease.  A typhoid  state 
is  often  set  up.  In  the  most  favourable  circumstances  the  condition 
will  modify  somewhat,  and  gradually  pass  into  a relapsing  state  of 
chronic  dysentery. 

3.  In  a certain  number  of  cases  the  initial  acute  symptoms  do  not 
entirely  disappear.  The  stools  resume  something  of  their  normal 
character,  but  are  rather  loose,  and  accompanied  still  by  griping. 
After  a week  or  two  a chill  or  a slight  error  in  diet  will  cause 
a relapse,  and  the  active  symptoms  will  recommence. 

Partial  recovery  is  continually  followed  by  relapses,  until  at  last 
the  patient  may  die  of  exhaustion,  or  a slow  convalescence  may  be 
established.  Liver  abscess  is  a not  infrequent  sequela. 

4.  The  condition  of  chronic  amcebic  dysentery  is  usually  a sequela 

of  a primary  aggravated  ulceration,  as  stated  in  class  No.  2 above. 
The  condition  may  persist  for  years,  and  entails  much  misery,  pain, 
and  emaciation.  , , u 

The  treatment  of  these  cases  of  amoebic  dysentery  should 
be  as  follows  : — 
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(a)  Ij  acute: — 

1.  Absolute  rest  in  bed. 

2.  Milk  {3  pints  daily). 

3.  Brandy  as  required. 

4.  Ipecacuanha. 

No  food  for  three  hours. 

Tr.  opii,  nx  XX.  in  water. 

Mustard  plaster  to  epigastrium.  In  half  an  hour  give 
R. — Ipecac,  pulv. , . . . . . • g''- 

5.  Repeat  the  ipecac,  treatment  twice  daily  for  a day  or  two 

until  the  urgent  symptoms  abate. 

6.  Enemata  of  o’2  per  cent,  solution  of  eucalyptus  gum. 

7.  Hot  fomentations  to  abdomen. 

(b)  If  chronic : — 

1.  Rest. 

2.  Milk  diet. 

3.  Ipecac,  for  four  evenings  in  diminishing  doses. 

4.  The  following  mixture  : — 


•Tr.  simaruba;,  . . . . 

. 5ss. 

Decoct,  hiematoxylin. 

Decoct,  granati  cortic,  aa, 

5ij. 

Aq.  cinnamon  ad  . 

Si' 

M.  Ft.  Mist. 


Sig. — 5i.  every  three  hours. 
5.  The  following  enemata,  given  twice  daily  : — 


R. — Eucalyptol,  ..... 

'•5 

Eucalypti  gummi,  .... 

2'5 

Acpia;  ad  ..... 

1500 

M.  Ft.  enema. 

Or  else  : — 

R. — Quin,  sulph.,  ..... 

15 

Acid,  tannic.,  ..... 

30 

Sod.  chlorid.,  ..... 

6-5 

Aq.  dest.  ad  . 

1500 

M.  Ft.  enema. 


6.  During  convalescence : — No  cold  baths.  No  alcoholic 
drink.s.  Warm  clothing.  Simple  and  digestible  food. 
Sea  voyages.  Tonics. 

III.  Bacillary  Dysentery. — The  incidence  of  the  attack  is 
generally  much  more  abrupt  than  in  the  case  of  amoebic  dysentery, 
hor  some  hours — perhaps  for  a day — the  stools  may  be  loose  and 
feculent.  The  tongue  is  foul,  the  appetite  lost.  Abdominal  pains 
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become  marked.  Urgent  calls  to  stool  result  in  the  passage  of 
mucoid  dirty  material  soon  streaked  with  blood. 

The  temperature  usually  rises  sevei-al  degrees,  rigors  being  not 
uncommonly  met  with  (Figs.  45  and  46). 

Tenesmus  and  dysuria  are  painful  and  prominent  features.  These 
acute  symptoms  may  either — 

1.  Fulminate; 

2.  Proceed  to  aggravated  ulceration  ; or 

3.  Terminate  in  convalescence. 

In  these  bacillary  dysenteries  relapse  or  chronicity  is  rare. 

1.  The  fulminating  cases  show  a fairly  high  temperature  through- 
out. Rigor,  vomiting,  and  headache  are  usual  accompaniments. 
The  usual  dysenteric  symptoms  are,  as  a rule,  very  urgent.  In 
three  to  four  days  the  temperature  will  drop  to  subnormal,  and 
collapse  cause  the  death  of  the  patient.  The  mortality  in  this  type 
of  disease  is  exceedingly  high. 

Occasionally  it  may  happen  that  the  bacillary  toxsemia  is  so  great 
that  death  occurs  before  pronounced  dysenteric  symptoms  have 
declared  themselves. 

2.  Cases  proceeding  to  aggravated  ulceration  are  frequent  in  some 
epidemics.  The  symptoms  are  much  like  those  occurring  in  the 
same  class  of  amoebic  cases  {q.v.),  except  that  they  rarely  develop  into 
a chronic  condition,  and  the  passage  of  massive  sloughs  is  less  frequent. 

3.  Cases  of  slight  severity  proceeding  to  convalescence  have  no 
special  features  which  call  for  remark. 

The  treatment  of  bacillary  dysentery  should  be  as 
follows: — 

{a)  If  acute : — 

1.  Absolute  rest  in  bed. 

2.  Milk  diet  (3  pints  daily). 

3.  Alcohol,  if  required. 

4.  Salines: — 

I^. — Sod.  sulphatis, ......  gr.  lx. 

Acid,  sulph.  arom.,  . . . . . titxx. 

Aq.  cinnamon  ad  ....  . o'- 

M.  Ft.  Mixt. 

Sig. — gi.  every  two  hours  till  relief  is  obtained. 

5.  Enemata  of  pure  olive  oil. 

6.  Hot  fomentations  to  abdomen. 

7.  Antidysenteric  serum  (made  from  the  proper  type). 

{h)  If  sub-acute : — 

1.  Rest  and  milk. 

2.  Antidysenteric  serum. 

3.  Intestinal  antiseptics: — 

Salol, gr.  XV. 

Every  three  hours. 
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Epidemic  (Bacillary)  Dysentery. 
(Charts  from  the  S.  African  Royal  Commission  Report.) 


1 Fig.  45. — Kuropean  soldier.  Aged  22.  Death.  (Large  intestine  showed 
pre-nlcerative  inflammation.  No  amcebm.  Mneons  membrane  in- 
vaded with  bacilli.) 


Fig.  46.— Kuropean  soldier.  .Aged  32.  Death.  (.Advanced  ulceration  of 
large  intestine.  No  amcebte.  Bacteria  plentiful.) 
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4.  Hot  fomentations  to  abdomen. 

5.  Enemata  of  a o'l  per  cent,  solution  of  ol.  gaultheria. 

6.  During  convalescence: — Warm  clothing.  Digestible  food. 

Tonics. 

General  Hints. — The  dejecta  should  be  mixed  with  formalin. 

The  bed-linen  should  be  frequently  changed  and  disinfected. 

It  is  very  grateful  if  the  body  is  frequently  sponged  with  a solution 
of  eau-de-Cologne. 

The  anal  aching,  tenesmus,  and  constant  desire  to  go  to  stool 
may  be  somewhat  checked  by  the  approximation  of  the  patient’s 
legs  and  the  application  of  a hot  bottle  to  the  back  of  his  thighs, 
with  one  end  close  to  the  perineum. 

Diagnosis  and  Prognosis.— Taking  the  standpoint  of  the 
definition  as  given  in  this  chapter,  the  diagnosis  of  the  condition 
should  present  no  difficulties. 

To  differentiate,  however,  between  an  amoebic  and  bacillary  origin 
is  not  always  easy.  The  following  factors  will  aid  in  a diagnosis : — 


Amoebic. 

Bacillary. 

There  is  known  to  be  a 
tropical  endemic  focus ; 
and  liver  abscesses  are 
reported. 

May  occur  anywhere,  either 
in  tropics  or  temperate  zones. 
Usually  epidemic. 

Not  associated  with  liver  ab- 
scess. 

Does  not  occur  in  epidemic 
form  in  villages  or  amongst 
bodies  of  men. 

Usually  occurs  in  epidemic 
form. 

Amoebae  are  found  in  the 
stools. 

Bacilli  may  be  found  in  the 
stools. 

Fever  is  unusual. 

Fever  is  frequent. 

Onset  often  gradual. 

Onset  usually  sudden. 

Frequently  tends  to  become 
chronic. 

Is  usually  an  acute  disease. 
■ 

Yields  as  a rule  to  ipecacu- 
anha. 

Ipecacuanha  has  no  effect. 

Blood  does  not  agglutinate 
cultures  of  dysentery  bacilli. 

Blood  gives  reaction  with 
dysentery  bacilli. 
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It  should  be  borne  in  mind,  however,  that  cases  of  a mixed 
infection  are  met  with  occasionally. 

The  prognosis  will  depend  partly  on  the  constitution  and  age  of 
the  patient,  and  partly  on  the  type  of  the  disease. 

If  properly  treated  and  not  allowed  to  go  on  to  a chronic  con- 
idition,  the  prognosis  in  amoebic  cases  is  fairly  good.  If  it  becomes 
■chronic,  it  is  less  good ; and  the  possibility  of  liver-abscess  should  be 
:considered. 

Bacillary  dysentery  is  always  a more  severe  disease.  Fulminating 
:cases  may  occur.  The  toxaemia  consequent  on  the  bacillary  invasion 
?af  the  gut  produces  a febrile  state,  and  largely  adds  to  the  dangers  of 
hhe  condition. 

In  all  cases  the  larger  the  area  of  ulceration  the  greater  the  danger 
of  haemorrhage,  perforation,  and  septicaemia. 

Morbid  Anatomy.  — The  intestinal  changes  vary  with  the  in- 
eensity  of  the  inflammatory  process. 

In  mild  cases  the  summits  of  the  valvula;  conniventes  are  covered 
with  a greyish-white  layer  of  mucoid  debris,  under  which  the  mucous 
membrane  is  rather  eroded  in  parts.  Elsewhere  it  is  hyperaemic  and 
<;oftened.  There  is  also  some  infiltration  of  the  submucous  tissues, 
‘.and  the  solitary  glands  are  large  and  prominent. 

In  more  severe  cases  there  is  greater  implication  of  the  mucous 
membrane  and  submucous.  The  intestinal  w'all  is  thickened  in 
oatches.  The  enlarged  .solitary  glands  usually  slough,  giving  rise 
CO  ulcers.  The  muscular  and  serous  coats  are  implicated.  The 
..jut  is  much  dilated. 

In  the  most  severe  cases  there  is  very  extensive  necrosis,  a large 
area  of  the  mucous  membrane  being  converted  into  black  sloughs. 

In  chronic  conditions,  the  submucous  changes  become  more  marked. 
NVew  fibroid  growth  gives  rise  to  considerable  induration  and  per- 
nanent  thickening,  causing  contraction  and  narrowing  of  the  lumen. 
Occasionally  abscesses  and  fistula;  are  seen  in  the  thickened  wall. 

The  liver  is  usually  hyperatmic  and  enlarged  in  cases  of  acute 
'lysentery.  In  4 per  cent,  of  cases  of  ama'bic  dysentery,  the  liver 
I'S  the  seat  of  single  or  multiple  abscesses  (see  Chapter  xxv.j. 

In  chronic  cases  the  liver  may  be  atrophied,  and  frequently  shows 
I atty  degeneration. 

The  mesenteric  glands  are  usually  enlarged  and  congested  in  acute 
tases;  in  chronic  cases  they  are  fibrous  and  pale. 

The  other  viscera  are  not  usually  affected.  Perforation  may  result 
n peritonitis. 
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CHAPTER  XXII. 

FILARIASIS. 

Definition. — An  infection  of  man,  mammals,  birds,  &c. , by 
various  species  of  the  order  Nematoda,  family  Filaridfc,  genus 
Filar  ia. 

History  and  Geogrraphieal  Distribution.— in  the  ninth 
and  tenth  centuries  Elephantiasis  was  well  described  by  Arabian 
physicians  under  the  name  of  Dd-aljil — Elephantine  disease. 

Endemic  hEemato-chyluria  was  described  by  Chapotin  in  1S12  as 
occurring  in  Mauritius.  Nothing  further  was  added  to  the  know- 
ledge of  this  subject  until  Demarqnay,  in  Paris,  in  1863,  discovered 
an  embryo  nematode  in  the  chylous  hydrocele  fluid  from  a Havanese. 

Wiicherer,  in  1866,  found  the  same  kind  of  embiyos  in  ch)dous 
urine  of  some  patients  in  Brazil. 

Two  years  later  (1868),  and  without  knowledge  of  the  previous 
discoveries,  Lewis  observed  the  same  parasites  in  Calcutta  in  the 
urine  of  a case  of  chyluria,  and  shortly  afterwards  in  the  blood  of 
a patient  suffering  from  chronic  diarrhoea.  Having  thus  found  the 
blood  to  be  the  habitat  of  this  embrj’onic  filaria,  he  named  it 
Filaria  sanguinis  hominis.  Since  that  time  the  subject  has  received 
much  attention. 

MansonP  work  in  Amoy  demonstrated  the  filarial  periodicity  of 
the  blood  embryo,  which  he  called  F.  nociurna.  He  also  pointed 
out  that  this  was  not  the  only  blood  worm  of  man.  In  blood  from 
patients  coming  from  Old  Calabar  and  the  Congo  he  found  a some- 
what similar  nematode,  but  with  diurnal  periodicity  ; this  he  named 
F.  diurna.  In  blood  of  other  natives  over  a wide  region  of  West 
Africa  was  found  another  blood  embrj'o  differing  veiy  much  from 
the  others  and  exhibiting  no  periodicity.  This  Manson  named 
F.  Persians. 

In  blood  sent  by  Neivsam  from  St.  Vincent,  West  Indies,  was 
another  different  filaria,  called  by  Manson  F.  demarquari.  This 
same  parasite  has  also  been  found  by  Low  in  St.  Lucia,  Dominica, 
and  Trinidad. 

In  native  blood  sent  by  Ozzard  from  British  Guiana  embiyos  were 
discovered  with  different  peculiarities  again.  These  Manson  has 
named  F.  ozzardi. 

More  recently  still  Maga/hcies  found  two  adult  filariEe  in  the 
left  cardiac  ventricle  of  a child  who  died  at  Rio  de  Janeiro 
(F.  inagalhacsi). 
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Front  has  found  a very  large  embryo  in  the  peripheral  circulation 
■bf  a native  in  Sierra  Leone  {F.  gigas). 

In  1906  Ashburn  and  Craig  discovered  yet  another  species  of 
ililarial  embryo  in  the  blood  of  a prisoner  at  Manila  {F.  philip- 
iiitensis).  Besides  this  short  historical  account  of  the  actual 
uarasite,  it  will  be  of  interest  to  note  that  observations  on  the  further 
development  of  filarial  embryos  in  mosquitoes  were  published  by 
'Alanson  and  Bancroft,  demonstrating  the  role  of  the  mosquito  as  an 
nntermediate  host.  Low,  in  sections  prepared  from  material  sent  by 
Bancroft  of  Australia,  showed  that  the  filaria  found  their  way  into 
Ihe  probo.scis,  an  observation  noted  also  by  Dutton  in  \V.  Africa 
c\.vaS.  James  in  India. 

Etiolog'y. — Many  filarite  find  their  habitat  in  human  beings, 
other  mammals,  birds,  &c.  The  filarim  of  mammals  will  be  briefly 
"mumerated  here,  but  are  of  merely  general  scientific  interest,  since 
ihey  rarely,  if  ever,  come  within  the  domain  of  human  medicine. 

One  other  important  filaria  {F.  metiinensis,  syn.  Dracunadus 
■nedinensis  or  guinea-worm)  is  of  sufficiently  peculiar  habit  and 
iindividual  importance  to  form  the  subject  of  a special  article  (.see 
.'Chapter  x.\. ). 

The  following  tabular  statement  will  show  the  names  of  the  adult 
iRlaria  at  present  known  to  frequent  the  human  form,  together  with 
"he  names  given  to  their  embryos  circulating  in  the  peripheral  blood. 

As  far  as  our  knowledge  extends,  none  of  these  have  any  patho- 
ogical  significance  except  /'’.  bancrofti.  A glance  at  the  “ site  of 
oredilection  ” in  the  accompanying  table  will  sufficiently  explain  the 
'eason  for  what  would  otherwise  seem  an  anomaly.  The  situation 
n which  F.  magat/iacsi  was  found  will  suggest  that  this  filaria  also 
nay  probably  have  a serious  pathological  significance. 


Chapaeters  of  the  Genus  and  Species. 

(.\fter  Stephens  and  Christophers,  &c. ) 

Filarice  are  long,  slender  worms  of  almost  uniform  breadth.  The 
anterior  extremity  is  rounded,  and  the  mouth  often  has  no  lips. 
The  males  are  smaller  than  the  females.  They  have  an  incurved 
or  spiral  tail,  sometimes  with  a thickened  cuticle. 

They  usually  have  four  pre-anal  and  a variable  number  of  post- 
inal  papilke  and  spicules. 

In  the  females  the  vulva  opens  near  the  mouth. 

Of  human  filarite,  man  is  the  definitive  h<jst,  and  certain  species 
)f  culicidm  the  intermediary  hosts. 

Oi  other  mammalian  or  avian  filarim,  fleas,  ticks,  and  lice  may 
oossibly  be  intermediary  hosts  as  well  as  mosquitoes,  since  filarial 
tmbryos  have  been  found  to  develop  in  these  insects,  &c. 

F.  loa. — This  |jarasite  is  peculiar  to  W.  Africa,  and  is  non- 
xathogenic.  The  male  measures  25  to  30  mm.  in  length  by  0-3 
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mm.  in  breadth.  The  female,  30  to  40  mm.  in  length  by  0'5  mm.  ■ 
in  breadth.  fl 

The  tail  of  the  male  is  incurved,  and  has  five  large  papillse  on  ■ 
each  side  of  the  anus,  and  two  short  unequal  spicules.  The  mouth  H 
is  simple  and  punctiform,  without  armature.  H 

Its  habitat  is  the  connective  tissue,  which  it  traverses  freely.  It  I 
is  not  infrequently  obvious  when  crossing  the  sub-conjunctiva  or 
tissues  about  the  orbit,  and  the  male  apparently  will  sometimes  ■ 
chase  the  female.  It  is  probably  long-lived,  as  it  has  been  found 
in  a person  who  had  left  the  endemic  area  for  some  ten  years. 

ProtU.,  Armett,  Dutton,  and  Elliott  have  come  across  loa  infection 
in  which  F.  diurna  was  found  in  the  blood.  This  blood  filaria  is 
therefore  thought  to  be  the  embr}'onic  offspring  of  F.  loa.  These 
F.  diurna  much  resemble  F.  nocturna.  They  possess  a loose  sheath. 
Length  o'3  mm.,  breadth  o'oo75  mm.  The  head  has  six  lips. 

The  tail  is  pointed.  The  motion  is  lashing,  but  not  progressive,  . 
and  there  is  a diurnal  periodicity  in  its  appearance  in  the  peripheral 
blood.  If  the  sleeping  habits  of  the  human  host  are  inverted,  and 
he  sleeps  during  the  day  instead  of  the  night,  there  is  no  correspond- 
ing inversion  of  the  periodicity  of  F.  diurna  (as  happens  in  the  case 
of  F.  nocturna  under  similar  experiment). 

F.  pePStanS. — This  parasite  is  fairly  common  in  West  and 
Central  Africa,  and  has  been  reported  from  Demerara.  It  is  non- 
pathogenic. 

The  parental  form  was  discovered  by  Daniels  in  Demerara 
Indians,  in  the  connective  tissues  at  the  root  of  the  mesentery, 
behind  the  abdominal  aorta,  and  in  the  sub-pericardial  tissues. 

The  male  is  smaller  than  the  female,  being  45  mm.  long  by 
O' 1 2 mm.  broad,  as  compared  with  the  female  length  of  70  to 
So  mm.  and  breadth  of  0'25  mm. 

The  tail  is  bulbous,  incurved,  and  has  two  triangular  appendages 
resembling  a mitre. 

The  embryos  which  inhabit  the  peripheral  blood  show  no 
periodicity.  They  are  o'2  mm.  long  by  o'oo45  mm.  broad.  They 
are  thus  considerably  smaller  than  F.  diurna  or  F.  nocturna. 
They  have  no  sheath  and  the  tail  is  quite  blunt.  With  the  exception 
of  F.  gigas,  this  is  the  only  blunt  pointed  embryo  as  yet  known. 

F.  ozzardi. — The  parental  form  was  found  by  Daniels  in  the  ^ 
sub-peritoneal  connective  tissues  of  the  anterior  abdominal  wall  of  rf 
a Demerara  Indian. 

The  male  is  80  mm.  by  o' 21  mm.  and  the  female  85  to  150  » 
mm.  by  0'3  mm.  They  are  non-pathogenic.  # 

Their  embryos  {F.  ozzardi)  are  0'2I  mm.  long  by  0'005  mm.  ; 
broad.  They  are  found  in  the  peripheral  blood,  and  e.xhibit  no  ; 
periodicity.  They  have  no  sheath  ; the  tail  is  pointed. 

F.  dsniapquaii. — A parental  female  filaria  was  found  by  Galgey 
in  the  omental  tissues  of  a patient  in  the  West  Indies,  in  whose 
blood  F.  deinanjuaii  embryos  had  been  present.  This  was  pro- 
bably the  parent.  No  male  was  found. 
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The  female  measured  85  mm.  by  o'32  mm.  They  are  not 
oalhogenic. 

It  is  found  in  .St.  Vincent,  St.  Lucia,  Dominica,  and  Trinidad. 

A somewhat  similar  embryo  has  been  found  in  New  Guinea,  so 
that  a wider  endemic  area  possibly  may  e.xist ; but  its  distribution  is 
strangely  limited  even  in  the  endemic  districts. 

The  embrj’o  {F.  dcmarijuaii)  is  o‘2  mm.  long  by  0'005  mm. 
oroad.  It  e.\hibits  no  periodicity,  has  no  sheath,  and  possesses  a 
oointed  tail. 

F.  mag'alhaesi.— I’rofe.ssor  Magalhaes  found  two  adult  filaria' 
tmale  and  female),  now  called  F.  maj^alhaesi,  in  the  left  ventricle 
of  a child’s  heart,  that  died  in  Rio  de  Janeiro. 

The  male  measured  S3  mm.  in  length  by  o'4  mm.  in  diameter. 
fThe  female  was  155  mm.  in  length  by  07  mm.  in  diameter. 

The  mouth  was  circular  and  unarmed.  The  male  tail  had  four 
pairs  of  pre-anal,  and  four  pairs  of  post-anal  papilla,  and  two 
spicules. 

No  blood  e.xamination  had  been  made  during  life.  The  nature 
of  its  embryos  is  unknown,  nor  have  we  any  knowledge  of  its 
lassociated  pathology  or  life  histor)’. 

? F.  gigas.— The  parental  fonii  of  this  is  unknown.  It  is 
apparently  not  pathogenic. 

The  embryos  were  described  by  Front  as  occurring  in  the  blood 
of  a native  at  .Sierra  Leone.  No  description  of  measurements  is  to 
hand,  but  they  are  very  large,  non-sheathed,  and  blunt- tailed,  and 
have  a strong  staining  affinity  for  fuch.sine. 

It  has  been  said  later  {[.070)  that  the  filaria  found  by  I’rout  was 
in  reality  not  a filaria  at  all,  but  an  accidental  contamination  by- 
hairs  from  the  leg  of  a fly. 

F.  philippinGnsiS.  -The  adult  form  is  not  known,  but  is 
apparently  not  pathogenic. 

The  embry-os  were  found  in  1906  by  Ashhurn  and  Crai"  in  the 
blood  of  a Vi.sayan  prisoner  in  Bilibid  prison,  ^lanila. 

The  length  is  0-32  mm.,  and  the  breadth  0-0065 
thus  rather  longer,  though  less  slender,  than  F.  noctinna  or 
'■F.  dinnia. 

It  e.xhibits  no  periodicity.  There  is  a tightly  fitting  .sheath, 
never  distended  or  flat  as  with  F.  nortunia  or  /-’.  dinrna,  but 
s.xtending  beyond  the  ends  of  the  body  as  a fine  thread  resembling 
a flagellum. 

1 he  anterior  V spot  is  about  0-105  mm.  from  the  margin  of  the 
head.  There  is  a viscus  in  the  central  third  of  the  body  in  the 
■shape  of  a convoluted  or  spiral  tube. 

A posterior  V s]iot  and  papilla  can  be  made  out  in  fresh  speci- 
mens. but  not  in  stained. 

Midway-  between  the  posterior  V spot  and  the  tip  of  the  tail 
there^  is  a sudden  attenuation,  from  which  offset  there  is  a pro- 
gressive diminution  to  a very  fine  point. 

Its  motion  is  lashing  and  progressive.  It  does  not  appear  in  large 
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numbers  in  the  peripheral  blood,  the  greatest  number  found  in  one 
slide  being  seven. 

The  next  filaria  [F.  haucro/ti),  being  pathogenic  to  human  beings, 
will  be  dealt  with  at  greater  length. 

Filaria  banerofti. — The  embryo  of  this  parasite  (F.  nocturna, 
F'g-  47)  was  first  found  by  Demarquay  in  Paris,  in  1863,  in  some 
chylous  fluid  from  a hydrocele.  Again,  in  1 866,  by  Wncherer  in 
some  chylous  urine.  Still  later,  in  1872,  in  the  blood  of  a patient 
in  Calcutta,  by  Lewis. 

Since  that  time  it  has  been  found  widely  distributed  in  almost 
every  tropical  and  subtropical  country,  from  Spain  to  W.  Africa, 
and  from  the  United  States  to  China,  and  the  Pacific  Islands  and 
Australia. 

The  parental  form,  named  by  Cobhold  F.  banerofti,  after  Bancroft 
of  Brisbane,  who  was  the  first  to  find  it  {1876),  has  been  found  very 
many  times.  The  sexes  are  usually  found  in  association,  perhaps 
up  to  six  or  seven  in  number,  all  coiled  up  together,  and  lying  in 
the  lymphatics  of  the  trunk  or  extremities.  When  first  exposed 
they  wriggle  somewhat,  and  have  the  exact  appearance  of  a short 
length  of  white  horse-hair.  The  male  is  80  mm.  long  by  0'2  mm. 
broad,  and  the  female  85  to  150  mm.  by  0'26  mm.  The  uterus  is 
double;  the  alimentary  canal  is  simple  and  straight.  The  young 
filarise  {F.  noc/nrna)  are  ejected  into  the  lymph  surrounding  the 
parent,  and  are  carried  to  the  blood  stream  through  the  lymphatics 
and  the  thoracic  duct.  In  the  blood  stream  they  exhibit  a curious 
periodicity.  At  about  6 or  7 o’clock  in  the  evening  these  small 
embryos  begin  to  appear  in  the  peripheral  blood,  increasing  in 
numbers  up  to  midnight,  and  gradually  decreasing  thereafter  until, 
at  8 or  9 a.m.,  no  more  are  to  be  found.  During  the  day  they 
7-etire  to  the  lungs  and  the  larger  blood-vessels.  This  was  proved  by 
the  post  mortem  on  an  infected  native  in  London,  who  one  day 
committed  suicide  just  after  the  filarial  retiring  time.  No  embiyos 
were  found  in  his  peripheral  blood,  nor  in  the  liver  or  spleen,  and 
very  few  in  the  kidneys  or  brain,  but  in  the  lungs  and  aortic  and 
cardiac  blood  thousands  were  found  in  every  drop.  No  suitable 
explanation — mechanical,  chemical,  or  vital — has  yet  been  offered 
to  account  for  this  periodicity,  which  evidently  must  be  in  the 
interests  of  the  parasite.  If  sleep  is  taken  during  the  day  and 
the  patient  keep  awake  at  night,  then  the  periodicity  is  inverted 
and  the  embiyos  will  be  found  only  during  the  day. 

It  is  estimated  that  in  an  average  sized  man  some  40  to  50  millions 
of  these  embryos  may  be  circulating ; but  notwithstanding  the  inces- 
sant activity  and  enormous  numbers  of  these  blood  filarire,  they  do 
no  harm  whatever,  and  the  human  host  will  be  as  unconscious  of 
them  as  of  his  own  blood-corpuscles. 

An  abnormal  condition  of  the  blood  is  produced,  however. 
Gulland  has  shown  that  there  is  a distinct  eosinophilia  in  these 
cases.  The  percentage  of  eosinophiles  is  normal  in  the  morning 
when  no  filarire  are  to  be  found,  and  rises  steadily  up  to  a maximum 
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: percentage  of  about  8 towards  midnight,  when  the  parasites  are 
:iniost  numerous.  This  eosinophilia  has  been  remarked  in  various 
'Other  kinds  of  helminthiasis,  and  apparently  the  function  of  the 
L-eosinophiles  is  to  protect  the  body  from  the  toxines  of  parasites. 

Siihsequent  History  of  the  Embryo. — It  is  obvious  that  the  embryo 
ccannot  of  itself  leave  its  human  host.  Therefore,  in  order  to  reach 
■ianother  person  it  is  necessary  that  it  shall  be  in  some  way  abstracted. 
IThat  it  circulates  in  the  peripheral  blood  at  night  naturally  suggests 
tthat  some  nocturnal  biting  insect  is  the  means  by  which  it  is  removed. 
fSuch  a blood-sucker  would,  of  course,  need  to  have  a co-extensive 
^geographical  range.  The  external  agent  answering  to  all  these 
[requirements  was  thought,  and  subsequently  proved,  to  be  a 
rmosquito. 

Mosquito  Hosts. — The  following  have  been  proved  to  act  as  hosts 
{Stephens  and  Christophers)-. — 

Cule.v — 

C.  pipicus. 

C.  ciliaris. 

C.  fatiyans. 

Aiipphe/es — 

/’.  eostalis. 

Myzomyia  rossii. 

Myzorhynchus  sinensis. 

{Note. — /•'.  immitis  of  the  dog  has  been  proved  capable  of  develop- 
ment in  Anopheles  claviger.) 

Developmental  Stayes  oj  the  Filarial  Emlnyo  in  the  Mosquito. — 
About  an  hour  after  the  mosquito  has  gorged  the  infected  blood, 
the  blood  becomes  viscid.  The  filari.e,  finding  their  movements 
impeded,  commence  violent  movements  insifle  their  sheaths,  which 
are  now  more  or  less  fixed.  The  short  spine  and  hooked  lips  at 
ithe  head  of  the  embryo  soon  succeed  in  piercing  the  sheath,  and 
the  embryo  is  now  free.  Some  die,  but  many  now  attack  and  bore 
through  the  wall  of  the  mosquito’s  stomach,  and  will  probably 
reach  the  muscles  in  twelve  to  eighteen  hours.  Here  movement 
ceases,  and  the  body  becomes  thicker.  Gradually  a mouth  becomes 
indicated,  and,  by  the  time  the  embryo  is  0’3  mm.  long,  an  anus 
has  appeared  in  front  of  the  tail,  and  a mouth  is  very  distinct  with 
four  fleshy  lips. 

Lengthening  takes  place,  and,  at  the  seventh  day,  the  cuticle  will 
be  found  to  be  cast  and  some  anal  papilhu  formed,  while  the  parasite 
has  attained  a length  of  i '5  mm. 

Movements  become  active,  and  tbe  filariaj  gradually  work  their 
way  through  the  mu.scular  tissues  till  they  reach  the  neighbourhood 
of  the  mosquito’s  salivary  glands  and  pass  into  the  neck,  where 
one  or  more  can  readily  enter  the  substance  of  the  labium.  Most 
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of  the  labium  is  chitinous,  but  Dutton  has  shown  the  point  of  exit 
to  be  a very  delicate  membrane  closing  in  the  extreme  end. 

When  this  mosquito  next  feeds  on  man,  the  filaria  can  thus  gain 
a fresh  human  host.  It  ultimately  finds  its  way  to  the  lymphatic 
trunks,  where  union  of  the  sexes  may  occur,  and  the  swarm  of 
embryos  is  eventually  poured  into  the  circulation,  thus  completing 
the  endogenous  and  exogenous  cycle. 

Technique  of  Blood  Examination. 

1.  Make  fairly  thick  blood  slides. 

2.  Fix  with  alcohol. 

3.  Treat  till  decoloured  with  acetic  acid  (‘2  per  cent.). 

4.  Wash,  and  stain  with  carbol-fuchsine. 

Technique  of  Mosquito  Sections. 

1.  Preserve  in  glycerine. 

2.  One  day  in  5 per  cent,  acetic  acid. 

3.  One  day  in  aqueous  formalin  (50  per  cent.). 

4.  One  day  in  ab.solute  alcohol. 

5.  One  day  in  absolute  alcohol  and  ether  (P.  te.). 

6.  One  day  in  celloidin. 

7.  Section,  and  place  two  hours  in  strong  hmmatoxylin. 

8.  Decolourise  in  i per  cent.  HCl  and  alcohol. 

9.  Wash,  xylol,  and  mount. 

Pathological  Results  of  Parental  Filariae  in 
Lymphatics,  &c. 

1.  Lymphangitis. 

2.  Varicose  glands. 

3.  Lymphatic  varices. 

4.  Chyluria. 

5.  Elephantiasis. 

6.  Chylous  ascites  and  chylous  diarrhoea. 

I.  LYMPHANGITIS.— Although  in  many  cases  of  filarial 
infection,  even  with  F.  nocturna,  no  injurious  influence  may  be 
manifested,  yet  in  a certain  proportion  of  cases  obstructed 
lymphatics  will  produce  prejudicial  effects. 

In  these  cases  lymphangitis  is  a common  occurrence.  The  painful 
cord-like  swelling  of  the  lymphatics  and  their  glands  are  usually  early 
apparent.  The  connective  tissue  and  skin  become  inflamed  and 
tense,  and  an  accompanying  rigor  and  fever  set  in.  Fayrer  has 
termed  this  “ elephantoid  fever,”  since  it  habitually  occurs  at 
varying  intervals  in  almost  all  cases  of  elephantiasis. 

The  swelling  will  subside  gradually,  leaving  some  thickened 
integuments. 
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The  trcalDicnt  should  consist  of  rest  and  elevation,  with  local 
3 anodynes. 

2.  VARICOSE  GLANDS. — Varicose  groin  glands  are  very 
ccommon.  The  author  has  seen  about  o‘i  per  cent,  of  such  cases 
samongst  1,200,000  Chinese  coolies  arriving  at  Singapore.  The 
ccondition  is  .sometimes  associated  with  a chylous  cedema  of  the 
t tunica  vaginalis,  and  sometimes  with  chyluria. 

As  a rule,  the  condition  is  painless  and  insidious,  and  may  involve 
(one  or  both  groins.  The  skin  is  freely  movable  over  the  glands, 
Ibut  the  glands  are  not,  as  a rule,  movable  over  the  subjacent 
f fascia.  They  should  not  be  mistaken  for  hernia,  since  they  are  not 
llymphaticon  percussion,  nor  is  there  impulse  on  coughing,  .‘^uch 
(chronic  swellings  in  persons  from  a known  endemic  area  should 
: alwaj’s  be  regarded  as  suspicious. 

In  treatment,  they  are  best  left  alone.  .Surgical  anastomosis 
I between  a dilated  lymphatic  and  a neighbouring  vein  has  been 
t tried  by  Godke  with  some  success. 

Varicosity  of  glands  in  other  situations  is  more  rare. 

3.  LYMPHATIC  VARICES. — Sometimes  superficial,  and  it 
imay  be  transient,  varices  are  met  with  on  the  abdomen,  legs,  arms, 
(or  elsewhere,  ]irobably  due  to  the  actual  pre.sence  of  parental  fdariiv. 

Lymphangiectasis  of  the  spermatic  cord  is  not  uncommon  [Man- 

JSOIt). 

Lymph-scrotum  is  a term  applied  to  a variable  number  of  lym- 
phatic varices  in  the  scrotal  wall.  If  punctured,  they  discharge  a 
milky  chyle.  They  are  quite  common  in  fdarial  di.sease.  Usually 
« embrj'os  can  be  discovered  in  the  lymph. 

Frictional  irritation  often  give.s  rise  to  elejihantoid  fever.  The 
i ultimate  result  is  the  formation  of  small  abscesses,  and  a permanent 
I thickening  of  the  scrotum  until  a state  of  elephantiasis  is  reached. 

The  treatment  .should  be  directed  towards  .suspension,  protection, 
and  cleanliness.  If,  however,  there  be  fre(]uent  inflammation,  or 
a state  of  elephantiasis  be  commencing,  the  removal  of  diseased 
tissues  may  be  tried,  and  the  wound  will  probably  heal  well.  The 
■ interference  with  the  vari.v  may  cause  chyluria  or  elephantiasis  of 
I the  leg,  and  the  patient  should  be  so  informed. 

4.  CHYLURIA. — Filarial  obstruction  in  the  thoracic  duct  may 
' cause  a lymphatic  varix  in  the  bladder  walls.  If  this  ruptures,  the 

contents  will  e.scape  into  the  urine  and  chyluria  result. 

Usually  there  are  some  prodromata,  such  as  pain  or  aching  in  the 
1 back  or  pelvis,  but  very  often  the  onset  of  the  condition  is  sudden. 

•Sometimes  chylous  coagula  will  cau.se  retention,  and  thus  draw 
attention  t(j  the  condition.  F requently  relapses  come  and  go  at 
irregular  intervals.  Predispo.sing  causes  of  the  condition  may  be — 
Frequent  child-birth,  sudden  violent  exercise,  &c.  -\na;mia  and 
depression  are  produced,  though  the  condition  is  not  directly  fatal. 

If  the  chylous  urine  be  allowed  to  stand,  the  milky  fluid  separates 
int()  three  layers.  The  upper  layer  is  a cream-like  pellicle,  con- 
sisting of  fatty  matter  and  oil  globules.  In  the  centre  there  is  a 
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thick  stratum  in  which  floats  a pinkish  globular  clot ; it  contains 
much  granular  fatty  matter.  The  lower  layer  is  a scanty  reddish 
sediment,  consisting  of  red  blood  cells,  lymphocytes,  granular  fatty 
matter,  epithelial  cells,  and  urinary  salts.  In  a considerable  portion 
of  cases,  though  not  all,  embryos  will  be  found  in  this  sediment. 

The  treatment  should  consist  of  bed,  elevation  of  pelvis,  careful 
diet,  laxatives,  and  absolute  rest. 

Many  drugs  have  been  recommended,  such  as  gallic  acid,  ben- 
zoic acid,  glycerine,  tr.  ferri  perchlor.,  quinine,  salicylate  of  soda, 
thymol,  and  methylene  blue,  but  none  of  them  have  any  specific 
effect. 

If  occurring  in  certain  places,  such  as  Egypt,  Mauritius,  or  Mada- 
gascar, where  bilharziosis  is  endemic,  the  possibility  of  that  disease 
should  be  considered  in  all  cases  of  haemato-chyluria,  and  the  micro- 
scope brought  into  diagnostic  requisition. 

5.  ELEPHANTIASIS. — Manson  states  that  this  is  by  far  the 
most  frequent  manifestation  of  filarial  invasion,  although  in  the 
author’s  observations  on  over  a million  and  a half  of  Chinese 
coolies,  only  two  cases  of  elephantiasis  were  seen,  as  against  over 
1,500  lymph-scrotum  and  varicose  groin  glands. 

The  lower  extremities  are  most  commonly  affected  (95  per  cent.). 
The  scrotum,  arms,  mammre,  vulvse,  &c. , are  more  rarely  attacked. 

The  skin  is  rough  and  coarse,  the  hair  sparse,  the  nails  thick 
and  deformed.  There  is  no  distinct  line  of  demarcation  between 
diseased  and  healthy  skin.  The  integuments  are  brawny  and  do 
not  pit  much. 

The  onset  commences  with  a lymphangitis,  cellulitis,  and  an  attack 
of  elephantoid  fever. 

The  acute  symptoms  subside,  leaving  a permanent  inflammatory 
thickening  of  the  integuments. 

Acute  exacerbations  at  longer  or  shorter  intervals  continue  to 
increase  the  condition  of  elephantiasis,  which  may  assume  enormous 
dimensions.  Where  inflammatory  conditions  have  been  present, 
the  lymphatic  cedema  is  never  permanently  recovered  from ; but  in 
early  non-inflammatory  cases  recovery  may  be  secured  by  pressure 
and  elevation. 

The  treatment  of  the  various  elephantoid  conditions  is  as 
follows  : — 

Of  the  Legs. — Elastic  bandages;  massage;  elevation;  excision 
of  longitudinal  skin  strips  ; care. 

Of  the  Scrotum. — When  unsightly  or  inconvenient — remove 
by  operation. 

Of  the  Arms. — Massage  ; elastic  bandaging. 

Of  the  Vulva  or  Manumr. — If  inconveniently  large — remove  by 
operation. 

Chylous  ascites  or  diarrhoea  are  very  rare  filarial  manifestations, 
and  should  be  treated  on  general  principles. 

Prophylaxis. — I.  Anti-mosquito  campaigns.  2.  Isolation  of 
the  infected.  3.  Mosquito  nets  for  all,  in  the  endemic  area. 
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List  of  Mammalia  Filarise  (after  Stephens  and  Christophers) 
— I.  F.  immitis. — In  right  ventricle  of  dog,  fox,  and  wolf.  Embryos 
;iin  blood.  Abstracted  by  .Anopheles.  Develop  in  their  Malpighian 
[tubes. 

2.  F.  recondita. — Female  adult  found  in  kidney  of  dog.  Embryos 
will  develop  in  Ct.  canis  (dog  flea)  and  P.  irritans ; also  in  a dog 
[tick.  Transmission  not  yet  proved. 

3.  F.  equina. — Serous  cavities,  intestines,  and  liver  of  horses,  donkeys, 
.land  mules.  Embryos  in  blood. 

4.  F.  hamorrhagica. — Tissues  of  horses  and  donkeys.  Form  skin 
[tumours. 

5.  F.  irritans. — “ Summer  sores  " of  horses  and  donkeys. 

6.  F.  evansi. — Lung  and  mesentery  of  camel.  Embryos  in  blood. 

7.  F.  lachrynialis. — Eyes  of  horses  and  cattle. 

8.  F.  osleri. — .Adults  cause  broncho-pneumonia  in  dogs. 
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CHAPTER  XXIII. 

GRANULOMA  ENDEMICA. 

Definition. — a specific  granuloma  of  the  skin,  endemic  in  certain 
limited  tropical  areas,  characterised  by  a very  indolent  ulceration 
which  is  inoculable,  and  due  to  a specific  parasite  identical  with 
that  of  Kala-azar. 

Synonyms. — Oriental  sore  (Tilbury  Fox)  ; Biskra,  Aleppo, 
Bagdad,  or  Delhi  boil;  Sahara  chancre;  Yearly  boil  (Arabian, 
Turkish,  and  Russian)  ; Mycosis  cutis  chronica  (Carter)  ; Lupus 
endemicus  (Lewis  and  Cunningham). 

History  and  Geographical  Distribution.  — The  first 

accounts  of  Granuloma  endemica  we  find  in  the  middle  of  the 
eighteenth  century,  given  by  Bococke,  Russell,  Volney,  and  others, 
who  reported  on  its  occurrence  in  Syria. 

From  time  to  time  various  authors,  such  as  B/vcq,  Nicolle,  and 
others,  have  lound  various  cocci  which  were  thought  to  be  the 
cause  of  the  disease.  Fleming  and  Smith  found  parasites  and 
their  ova  ; and  Carter  found  fungi — all  of  w’hich  proved  to  be 
adventitious. 

Not  until  1885,  however,  did  Cunningham  (and  later,  in  1901, 
Firth)  describe  certain  minute  bodies  in  the  basal  exudate  of  the 
lesion.  They  regarded  these  as  parasitic,  and  Firth  alludes  to  them 
as  Sporozoa  furunculosa.  Staining  had  not  then  reached  the  ex- 
cellence since  obtained,  and  it  w’as  not  until  1904  that  the  American 
observer,  Wright,  again  brought  the  specific  bodies  into  prominence ; 
and,  by  Romanowsky  staining,  show'ed  them  to  be  similar  to  the 
parasites  found  in  the  spleen  of  cases  of  Kala-azar,  and  in  the  bullce 
of  Pemphigus  contagiosus.  These  parasites  we  now  call  Leishman- 
Donovan  bodies.  (For  fuller  description  see  Chapter  xxvi.) 

The  disease  range  of  distribution  is  a wide  one,  and  extends 
over  many  tropical  and  sub-tropical  countries.  The  following  are 
some  of  its  endemic  areas  : — Morocco,  the  Sahara,  Egj’pt,  Crete, 
Cyprus,  the  Crimea,  Aleppo  (in  Syria),  Bagdad  (in  Mesopotamia), 
Yemen  (in  Arabia),  Persia,  the  Caucasus,  Taschkent  (Turkestan), 
Lahore  and  Moultan  (Punjab),  the  Rajputana  States,  and  Delhi 
(N.W.  Provinces). 

It  has  also  been  reported  by  Juliano  in  Brazil,  at  Bahia. 

In  the  above  areas  it  is  by  no  means  widespread,  but  is  limited  to 
certain  towns  and  districts.  It  is  more  common  in  cities  than  in 
the  country,  and  usually  most  prevalent  at  the  beginning  of  the  cool 
season. 
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Etiologfy. — Tlie  following  points  should  be  borne  in  mind  : — 

1.  It  is  due  to  a specific  parasite,  the  I.eishiiiaiiia  doncrvani 
[ILeishman-Donovan  bodies),  which  is  found  in  the  tissues  surround- 
ing the  ulcer  in  every  case  of  Granuloma  endemica. 

2.  The  disease  sticks  to  an  endemic  area. 

3.  It  is  more  common  in  towns  than  in  the  country. 

4.  Neither  race,  age,  nor  sex  play  a part  in  the  etiology,  though 
: oerhaps  it  is  more  often  found  in  childhood. 

5.  The  majority  of  case  lesions  occur  on  the  uncovered  [larts 
;>f  the  body,  such  as  the  hands,  fore-arms,  or  face. 

6.  It  is  a chronic  condition,  lasting  for  many  months,  or  even 
! . year,  before  healing. 

7.  It  is  contagious  and  auto-inoculable. 

8.  One  attack  confers  immunity. 

9.  The  incubation  period,  as  determined  by  inoculation,  varies 
tirom  three  to  twelve  da)’s. 

10.  Although  due  to  the  same  parasite.  Granuloma  endemica  is 
[apparently  never  followed  by  such  constitutional  infection  as 
k\.ala-azar. 

11.  The  normal  channel  of  transmissi<m,  and  by  what  inter- 
nediate  host,  have,  so  far,  not  been  discovereil. 

Symptoms. — .Vs  a rule,  there  is  a primary  itching  papule. 
\Vfter  a lew  days  the  papule  becomes  covered  with  dry  white  scales, 
vhich  later  become  moister  and  adherent,  forming  a crust.  The 
aust  is  scratched  otT,  and  discloses  a shallow  ulcer.  The  ulcer  has 
i congested  periphery,  an  irregular  surface,  and  a sharp-cut  jagged 
:dge  ; it  discharges  a thin  Iluid  from  its  surface,  and  the  area 
.gradually  advances  from  the  periphci)'.  Discoloured,  indolent 
;ranulations  form  at  the  base  of  the  ulcer,  and  freriuently  break 
lown. 

The  number  of  boils  on  a patient  varies.  There  may  be  only  one 
ir  two,  but  sometimes  ten,  twenty,  or  more  ; and  these  occasionally 
recome  confluent. 

Weber  has  observed  43  boils  on  one  person.  Out  of  Weber's 
;S3  cases,  in  87  the  lower  limbs  were  affected;  in  73  the  arms; 
n 1 7 the  face  ; and  in  6 the  trunk. 

There  is  usually  troublesome  itehing,  but  pain  is  rare.  Disturb- 
.nces  of  the  ,gtv/6v-<r/  health  never  occur.  In  some  cases  the  primary 
lodulc  does  not  ulcerate,  but  attains  the  size  of  a bean,  and  dis- 
jipears  after  a few  months  (Deperetand  Boinet’s  "'■  forme  abortive'’). 

I The  neatrix  left  is  more  or  less  sunken,  is  cjften  pigmented,  and 
■ontraction  frequently  causes  disfigurement. 

Pa.tholog'ical  Histolog'y.— -Researches  have  been  undertaken 
jy  Carter,  Riehl,  Leloir,  Unna,  and  Kuhn,  who  all  founil  it  to  lie 
ehronie  serofibrinous  inf  animation . There  is  a round-celled 

nfiltralion  of  the  skin  and  subcutaneous  tissue.  In  the  centre  of 
he  nodules  this  infiltration  is  so  dense  that  the  tissue  elements  are 
nlirely  disintegrated.  The  lymphatic  vessels  are  dilated,  and  there 
5 much  (edema. 
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Necrosis  proceeds  in  the  centre  of  the  infiltrated  tissue.  There  is 
cornification  of  the  hair  root-sheaths,  preventing  a subsequent  new 
growth  of  hair  at  the  spot.  There  is  endothelial  proliferation  of  the 
blood-vessels,  often  leading  to  their  entire  obliteration. 

The  exemplification  of  the  parasites  by  Wright  has  been  already 
mentioned. 

Diagnosis. — Syphilis,  lupus,  scrofula,  and  leprosy  must  be 
excluded,  but  this  should  present  no  difficulty.  The  place  in  which 
the  patient  lives  and  the  finding  of  the  parasites  in  scrapings  taken 
from  the  ulcer  should  preclude  mistakes. 

Prognosis. — This  is,  as  a rule,  favourable,  except  for  the 
disfigurements.  Death  rarely  results,  although  it  may  occasionally 
occur  from  intercurrent  affections,  especially  erysipelas. 

The  Jews  of  Bagdad  were  wont  to  anticipate  the  probable  in- 
fection of  their  children  by  inoculating  them  themselves  on  some 
covered  part  of  the  body,  thereby  avoiding  unsightly  disfigurements. 

Prophylaxis. — Injuries  to  the  epidermis  should  be  carefully 
avoided,  also  the  bites  of  insects  or  the  ravages  of  blood-sucking 
flies.  This,  together  with  great  personal  cleanliness,  should  prevent 
the  possibility  of  attack. 

Treatment. — In  view  of  the  nature  of  the  disease,  complete 
and  early  excision  of  the  primary  papule  seems  to  be  the  only 
rational  treatment. 

Emily  advises  boracic  acid  applications. 

Duncan  recommends  bandaging  a thin  piece  of  sheet  lead  over 
the  ulcer,  the  reason  for  which  is  scarcely  obvious. 

If  the  patient  is  antemic  tonics  are  indicated  ; and  change  of 
climate,  if  the  disease  is  of  exceptionally  long  duration. 
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GRANULOMA  VENEREA, 

Definition. — An  infectious  granuloma  occurring  in  warm  climates, 
:.n(l  usually  confined  to  the  genitals  and  contiguous  parts. 

Synonyms.  — Ulceratins^  granuloma  of.  the  gudenda  ; chronic 
lencrea!  sores  ; perforating  granuloma  of  the  thigh. 

Geographical  Distribution.— The  first  communication  was 
fom  Conyers  and  Daniels  in  1896,  w'ho  observed  the  condition  in 
jegroes  and  East  Indians  in  British  Guiana  : Manson  has  .seen  it 
n South  China;  Macleod  and  .Maitland  in  India;  Goldsmith  in 
Worth  Australia  ; Daniels  in  Fiji. 

It  is  thus  probably  widespread  in  the  tropics,  though  hithertf)  but 
ittle  noticed. 

Etiolog'y.  — The  virus  of  the  disease  is  unknown,  but  is 
nndoubtedlv  contained  in  the  granuloma  exudation. 

It  has  never  been  found  before  the  age  of  twelve  nr  thirteen,  and 
arely  after  fifty.  Both  .sexes  and  all  races  arc  liable  to  attack, 
-tspecially  women. 

Experience  has  proved  that  it  is  undoubtedly  contagious,  and, 
noreover,  auto-inoculahlc,  as  the  extension  by  contiguity  shows. 

Its  site  of  predilection  warrants  the  conclusion  that  it  is  a disea.se 
•)f  venerea!  character,  and  cases  of  its  spread  by  sexual  intercourse 
rave  been  reported. 

Histological  investigations  have  been  made  by  Galloway 
>n  material  supplied  by  Daniels.  In  the  corium  and  papilkv  there 
-s  an  early  small-celled  infiltration;  the  epithelium  becomes  thin  and 
latrophied;  the  vessels  of  the  cutis  are  dilated;  connective  tissue 
.akes  the  place  of  cells,  but  there  is  no  tendency  to  caseation  nor 
'are  any  giant-cells  to  Ire  found. 

Symptoms.  — The  di.sease  usually  begins  on  the  genitals,  or 
aeighbouring  parts,  as  a .somewhat  small  and  delicate  iiodule,  the 
.‘pithelium  of  which  is  easily  broken  down,  and  leaves  an  ulcerated 
iurface,  usually  superficial  in  extent.  From  this  ulcerated  focus  a 
cetid,  sanguineous  fluid  exudes,  and  the  disea.se  tends  to  spread 
.gradually,  either  by  contiguity  or  continuity. 

At  the  edges,  and  in  the  hairy  parts,  the  granulations  are  larger 
han  at  the  centre. 

Occasionally,  when  the  secretion  is  .scanty,  scabs  or  cicatricial 
issue  may  form  in  the  granulations,  only,  alas,  to  break  down  in  a 
• ;hort  time  ; in  fact,  spontaneous  cure  has,  so  far,  not  been  ob.served. 

Its  situation  is  usually  at  first  either  on  the  penis,  labile,  or 

15 
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thighs  ; it  then  spreads  either  down  the  thighs,  or  involves  the 
scrotum,  vagina,  perineum,  &c.  Maitland  describes  two  cases  in 
which  the  lesion  occurred  on  the  mucous  membranes  of  the  cheek, 
gums,  lips,  and  tongue. 

Cicatrisation  may  occasionally  set  up  strictures  of  rectum  or  urethra, 
but,  as  a rule,  only  the  superficial  structures  are  involved. 

The  course  of  the  disease  is  very  slow,  and  may  extend  over  many 
years.  There  is  no  pain,  however;  the  lymph  glands  are  not 
involved,  and  the  general  health  is  almost  unaffected. 

Very  prolonged  duration  will,  of  course,  cause  anaemia,  and  the 
patient  may  succumb  to  exhaustion. 

Diagnosis. — Its  large  area,  granular  appearance,  chronic  course, 
absence  of  cachexia,  "non-amenability  to  mercury,  &c. , should 
differentiate  it  from  syphilis. 

Its  pudendal  situation,  its  mucous,  as  well  as  cutaneous  partiality, 
the  absence  of  the  tubercle  bacillus,  of  caseation,  of  lymph-gland 
participation,  should  preclude  the  diagnosis  of  lupus,  or  other  tuber- 
cular origin. 

Granuloma  endemica  and  yaws  might  also  be  thought  of,  but  the 
differentiation  should  present  no  difficulties. 

Treatment. — Conyers  and  Daniels  recommend  the  local  appli- 
cation of 

— Acid,  salicyl.,  .....  2 

Ung.  creasoti.,  .....  30 

M.  Ft.  ung. 

Scraping,  and  the  thermo-cautery,  may  be  used  with  indifferent 
success.  Complete  and  early  excision  offers  the  best  chance  of  a 
permanent  cure. 

Maitland  recommends  frequent  applications  of  Vienna  paste, 
followed  by  boracic  acid  poultices. 

Of  internal  drugs — mercury  and  potassium  iodide  have  proved  of 
no  value. 

The  administration  of  calcium  iodide  might  possibly  meet  with 
the  admirable  success  which  attends  its  exhibition  in  many  chronic 
ulcerative  conditions : — 

— Calc,  iod., gr- ij- 

Ft.  cachet. 

Sip". — t.  d.  s. 
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CHAPTER  XXV. 

HEPATITIS  AND  LIVER  ABSCESS. 
Hepatitis. 

i'hk  liver  is,  of  course,  subject  to  the  various  ati'ections,  both 
inctional  and  organic,  to  which  it  is  liable  in  cold  climates,  as 
tmours,  cirrhosis,  lardaceous  or  fatty  degenerations,  calculi,  Xc. 
Beyond  and  aBove  all  these,  however,  there  is  a special  predis- 
osition  to  liver  affections  caused  by  residence  in  tropical  climates. 
,’his  is  perhaps  due  mainly  to  the  following  causes  : — 

I.  High  temperature  at  first  stimulates  the  liver  and  increases 
■ecretion  ; it  then  diminishes  the  activity  and  prevents  the  secreting 
ower  (P'ig.  4S). 


2.  There  is  less  atmospheric  oxygen  in  hot  climates,  leading  to 
■ssened  activity  of  the  lungs  and  diminished  CO.j  output,  and  con- 
tquently  entailing  more  work  for  the  liver. 

3.  Tropical  residence  tends  to  general  impairment  of  nutrition 
nd  deterioration  of  blood,  in  which  the  liver,  as  an  excretory  organ, 
tares. 
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4.  The  resident  in  warm  climates  is  too  apt  to  maintain  the  same 
food  standard  to  which  he  has  been  accustomed  in  cold  climates,  a 
proceeding  to  which  his  liver  is  likely  to  take  exception. 

5.  The  unusual  diaphoresis  is  apt  to  produce  unusual  thirst,  too 
often  resulting  in  dangerous  alcoholic  indulgence,  and  consequent 
hepatic  congestion. 

6.  Many  tropical  diseases  (but  especially  dysentery  and  malaria) 
have  an  important  connection  with  the  liver. 

These  and  other  causes  throw  an  unusual  amount  of  work  on  the 
liver,  causing  first  hyperremia  and  then  congestion.  This  early 
stimulation  results  in  increased  secretion  and  elimination  of  bile. 
In  the  new-comer  this  will  generally  mean  — headache,  dirty 
tongue,  heavy  sleep,  attack  of  fever,  bilious  diarrhoea,  and  dull 
hepatic  aching. 

The  years  go  on,  too  often  in  the  paths  of  physiological  un- 
righteousness, and  attacks,  such  as  the  above,  do  not  convey  the 
warning  intended  by  nature. 

A sudden  chill,  indiscretions  in  diet,  exposure  to  the  sun,  &c., 
may  at  any  time  convert  such  a congested  liver  into  an  acute 
hepatitis — Rigors,  pyrexia,  anorexia,  constipation,  pain  and  tender- 
ness over  liver,  enlargement  of  hepatic  dulness,  pain  in  right 
shoulder  and  down  arm,  hurried  respirations,  weakness  and  de- 
pression, tongue  furred,  jaundice,  and  clay-coloured  stools  are 
the  result. 

Or,  on  the  other  hand,  the  attacks  of  hypertemia  and  congestion 
may  not  lead  to  a definite  acute  hepatitis,  but  rather  to  a gradual 
diminution  of  liver  activity  leading  to  a perverted  power  of  secretion. 
A condition  is  then  attained  such  as  is  very  often  noticed  in  Anglo- 
Indians — Pale  sallow  complexion,  listlessness,  constipation  or  ir- 
regular bowels,  bad  digestion,  pasty  motions,  irritable  temper, 
chronic  enlargement  of  liver. 

Such  cases,  if  still  in  the  tropics,  are  liable  to  attacks  of  acute 
hepatitis,  and  are  bad  subjects  to  contact  malaria  or  dysentery. 

If  they  retire  to  a cold  climate,  it  is  important  to  avoid  chill,  or 
alcoholic  indulgence. 

The  treatment  of  these  cases  is  important. 

I.  The  early  febrile  attack  of  hjtpersemia  and  congestion. 

(a)  The  patient  should  keep  quiet  in  the  house. 

{P)  The  following  purge  should  be  administered  ; — 


R. — Extr.  colocynth  co.,  . . . . gr.  iss. 

Hyd.  subchlor. , . . . . • gt.  i. 

Extr.  jalap,  . . . . . . gr.  i. 

Pulv.  gambog,  . . . . . gr.  J 


M.  Ft.  pil.  1 

Sig. — Pil.  i.  statim.  f 

(r)  A mustaril  plaster  should  be  applied  over  the  hepatic  | 

region.  , 
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{(I)  The  following  effervescing  mixture  should  be  administered 
for  two  or  three  days  : — 


Sod.  bicarb.,  . 

. 5''j- 

-\mmon.  carb. , 

. 5ss. 

Aq.  ad  . 

- 5'j. 

Acid.  cit. , 

. 5'ss. 

Syr.  limon.. 

- .Svj. 

-■\q.  ad  . 

- ovj. 

Si\'. — S'-  each 

to  be  mixed  and  drunk 

during  effervescence  one  hour  before 
each  meal. 

(t?)  The  diet  for  a few  days  should  consist  only  of  fish,  eggs, 
beef-tea,  and  milk. 

{/)  In  subjects  who  have  once  had  an  attack,  fulness  or 
aching  in  the  liver  region  may  indicate  the  possibility  of 
another  attack.  This  should  be  warded  off  by  rest,  care 
in  diet,  and  a dose,  such  as — 

R — .Sod.  sulph.,  .....  5*- 

Sod.  bicarb., 

.Sod.  chlorid.  aa. , . . . . gr.  xxx. 

Aq.  ad  . . . . . . Si. 

M.  Ft.  mist. 

■SVg. — Si.  at  bedtime  for  two  nights. 


II.  An  Acute  Hepatitis. 

{a)  Rest  in  bed. 

{d)  Milk  diet. 

(<■)  R. — llyd.  subcblor.,  .....  gr.  v. 
ITo  be  followed  after  some  hours  by — 

R.— Mag.  sulpb., 5i. 

Acid,  sulph.  arom.,  .....  >nxx. 

Aip  ad 5i. 


.M.  Ft.  haust. 

((/)  A hot  bath,  followed  by  bed  and  blankets,  and  a large 
hot  poultice  over  the  whole  liver,  the  latter  being  re- 
peated twice  daily. 

(t)  The  following  mixture  .should  be  administered  for  some 
days : — 

R. — Ammon,  chlor., gr.  xx. 

Fxtr.  cascar.  sagrad.  li(j.,  . . . inxxx. 

-I'' 5i- 

5>-i  l-el-s. 

(y)  When  the  pain  and  temperature  have  gone  and  the 
hepatic  dulness  is  reduced,  the  poultice  may  be  replaced 
by  a flannel  binder  and  the  mixture  discontinued.  Other 
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bland  or  slop  foods  may  now  be  given  in  addition  to  the 
milk. 

{g)  As  convalescence  is  established  it  is  well  to  give  a hepatic 
tonic,  of  which  the  following  is  a good  example: — 


9- — Acid,  nitro-hydrochlor.  dil.,  . . . iriviij. 

Tinct.  nucisvom.,  ....  riv. 
Extr.  taraxaci  liq.,  ....  rixxx. 
Aq.  chlorof.  ad  ....  . 5i- 


M.  Ft.  mist. 


Sig.—'S\.,  t.d.s. 


Tropical  Liver  Abscess. 

Definition. — An  abscess  formation  in  the  liver,  either  single  or 
multiple,  occurring  chiefly  in  male  Europeans,  connected  with  resi- 
dence in  the  tropics  or  subtropics,  and  associated  with  amoebic 
dysentery. 

[Note. — This  chapter  does  not  deal  with  those  liver  abscesses  which 
may  occur  anywhere  as  part  of  a pyasmic  infection ; nor  with  the  ex- 
traneous foci,  such  as  the  " suprahepatic  abscess"  of  Cantlie,  which  is 
said  to  be  due  to  chill. 

Geographical  Distribution. — As  a complication  or  sequela 
of  bacillary  dysentery  liver  abscess  is  very  rare  indeed,  and  when  it 
does  occur  is  probably  a secondary  infection  from  septic  foci  in  the 
ulcerated  gut.  That  the  Shiga  and  allied  bacilli  are  the  cause  of 
epidemic  dysentery,  and  that  it  is  this  epidemic  dysentery  which 
occasionally  visits  asylums,  &c. , in  England,  will  account  for  the 
rarity  of  liver  abscess  in  such  institutions.  A like  reason  will 
explain  the  comparative  rarity  of  hepatic  abscess  in  the  W.  Indies 
as  compared  with  India,  and  amongst  our  South  African  troops  as 
compared  with  Egypt. 

Hepatic  abscess  is  essentially  connected  with  endemic  (or  amoebic) 
dysentery;  and  therefore,  as  would.be  expected,  is  connected  with 
the  endemic  tropical  distribution  of  that  disease. 

Etiology  and  Pathology— Predisposing  Causes  — 

/ejy. — The  Amaha  coli  causing  the  dysentery  is  the  active  agent  in 
the  causation  of  the  abscess ; therefore,  recognised  or  unrecognised, 
dysentery  is  the  chief  predisposing  cause. 

2.  Recent  Arrival  in  the  Tropics.  — In  Waring’s  cases  50  per  cent, 
occurred  in  people  after  less  than  four  years  residence. 

3.  European  Nationality. — The  incidence  is  about  35  times  greater 
amongst  Europeans  than  amongst  natives. 

4.  Male  Sex. — On  an  average  only  about  5 per  cent,  of  those 
attacked  are  women. 

5.  Middle  Age. — The  condition  is  rarel}'  met  with  below  the  age 
of  20,  or  above  that  of  50. 

6.  Circumstances  causing  an  Abnormal  Condition  of  the  Liver. — 
An  abscess  will  rarely  or  never  develop  in  a normal  liver,  notwith- 
standing the  fact  that  aniceba;  may  be  almost  constantly  poured  into 
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It  from  an  ulcerated  bowel  (Musgrave).  The  following  circum- 
■ tances  will  be  such  as  are  likely  to  cause  hepatic  hypenemia  and 
congestion  : — 

(a)  Over-iudidgence  in  Eating. 

(/>)  Over-indulgence  in  Alcohol. — In  Waring’s  cases  65  per  cent, 
u'ere  alcoholics. 

(f)  Malaria. — The  consequent  hepatic  congestion  and  lowering 
■if  general  vitality  will  predispose. 

Specific  Cause. — i.  The  specific  cause  is  Anuxba  coli,  either 
illone  or  in  association  with  certain  other  micro-organisms. 

2.  The  A.  coli  is  constantly  present  in  the  contents  or  walls  of 
i he  abscess,  and  there  are  no  differences  between  these  amoebai  and 

hose  found  in  the  intestines. 

3.  Both  amcebre  and  bacteria,  after  some  time,  may  not  be  found 
n the  contents  of  abscesses  in  which  they  were  present  at  the 
leginning. 

4.  The  bacteria  may  produce  alterations  in  the  nature  of  the 
■:esion,  so  that  it  may  come  to  resemble  a bacterial  abscess. 

5.  The  associated  bacteria  are — 

■'i^Pyjnes  aureus,  . . . • J frequent. 

B.  pyocyaneus  and  others, . . . rare. 

6.  Bacteria  are  more  commonly  associated  with  amoebai  in  multiple 
ban  in  solitary  abscesses. 

Method  of  Infection. — This  has  been  a source  of  much  dis- 
ussion.  It  seems  fairly  certain  that — 

{a)  In  multiple  abscesses  the  portal  circulation  transmits  the 
nfection. 

(li)  In  solitary  abscesses  the  same  channel  is  probably  the  usual 
irme;  but,  in  addition,  the  amceba;  may  sometimes  make  direct 
leregrinations  through  continuous  tissue. 

In  almost  every  case  the  evidence  is  conclusive  that  the  absce.ss 
•5  secondary  to  amoebic  infection  of  the  colon.  There  are  some 
.ases,  however,  in  which  the  abscess  would  appear  to  be  primary, 
ince  careful  search  shows  no  lesion  of  the  bowel.  In  these  cases 
here  are  three  possible  explanations: — 

1.  Passage  per  Gall  Ducts. — This  is  untenable,  for  bile  is  toxic 
D amcebse. 

2.  Penetration  oj  Bowel  •withou!  Lesions. — This  is  possible,  in 
iew  of  Schaudinn’s  observations. 

3.  Slight  Ulceration  and  Subsequent  Repair. — This  is  the  most 
i atisfactory  of  the  explanations,  as  it  is  well  recognised  that  even 
i xtensive  lesions  can  be  repaired  sufficiently  to  elude  macroscopic 
I vidence. 

1;  Location  and  Number  of  Abscesses. — {a)  In  over  90  per 
'1  ent.  the  right  lobe  is  involved. 

j|  (/))  In  over  70  per  cent,  the  right  lobe  alone  is  involved, 
it  (c)  In  50  per  cent,  the  abscess  is  a solitary  one. 
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{d)  The  most  common  of  all  conditions  is  a solitary  abscess  in  the 
dome  of  the  right  lobe. 

(e)  In  the  majority  of  cases  abscesses  are  rather  close  to  the 
surface,  whichever  lobes  are  involved. 

(/)  The  size  may  vary  from  a diameter  of  I millimetre  to  that 
of  the  whole  lobe  which  remains  as  a shell. 

Course  and  Termination— i.  Multiple  Abscesses  with  Mixed 
Infection. — These,  as  a rule,  develop  rapidly,  do  not  perforate, 
and  end  in  death  with  a septic  temperature. 

2.  Multiple  Pure  Amabic  Abscesses. — There  is  a slower  course, 
less  toxtemia,  and  death  may  occur  from  intercurrent  trouble,  with 
or  without  perforation. 

3.  Solitary  Abscesses. — Course  still  more  chronic,  and  fair  health 
may  even  be  maintained  for  a year  or  more. 

4.  Termination. — (a)  Septictemia.  (In  mixed  infections. ) 

(<5)  Encapsulation  or  absorption.  (Rare.) 

(c)  Perforation  into — 

1.  Right  lung.  ")  (Most 

2.  Right  pleura.  / common.) 

3.  Abdomen. 

4.  Skin. 

5.  Intestine. 

6.  Stomach. 

7.  Vena  cava. 

5.  Case- Mortality. — This  varies  from  60  to  80  per  cent.,  accord- 
ing to  whether  cases  are  operated  on  or  not. 

6.  Prognosis. — In  the  case  of  a single  abscess,  recognised  and 
properly  dealt  with,  the  prognosis  is  not  unfavourable.  In  multiple, 
inoperable,  and  septic  cases  it  is  very  bad. 

7.  Duration. — Varies  from  three  weeks  to  a year  or  longer  ; but 
is  generally  a few  months. 

Symptoms. — These  are  extraordinarily  varied.  Diagnosis  is 
consequently  very  difficult  in  many  cases.  Fever,  enlargement  of 
the  liver,  pain,  and  leucocytosis  may  all  be  marked  without  the 
presence  of  an  abscess.  On  the  other  hand,  a large  abscess  may  be 
formed  with  practically  no  symptoms.  The  following  are  the  usual 
manifestations  : — 

1 . Physical  Signs.  — The  liver  is  enlarged  ; usually  the  right  lobe, 
and  upwards  (Osier).  This  sign  is  not  invariable. 

2.  Pain.  — In  solitary  abscesses  there  is  usually  a general  soreness 
and  tenderness  on  pressure.  Local  pains  most  pronounced  in  super- 
ficial abscesses.  Radiating  pains,  in  deep  or  septic  conditions.  In 
amcebic  infections,  pain  is  rarely  acute,  and  not  infrequently  referred 
to  the  shoulder  as  in  mixed  infections. 

3.  Jaundice.— \\2iXe.  in  solitary  abscess,  and  not  frequent  in 
multiple  ones.  A sub-icteric  tinge  is  common,  but  is  equally  so 
in  non-suppurative  hepatitis. 


8.  Pericardium. 

9.  Psoas  muscle. 

10.  Kidney. 

11.  Bladder. 

12.  Gall  bladder. 

13.  Spleen. 
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4.  Bowels. — The  number  of  stools  is  usually  increased  during  the 
abscess  development. 

5.  Fever. — This  is  not  characteristic.  It  sometimes  remains 
normal  throughout.  The  fever  may  be  remittent,  intermittent,  or 
continuous.  Septic  temperatures  are  due  to  mixed  infections  (Fig. 
49).  Rigors  and  profuse  sweats  are  usual  in  septic  cases. 

6.  Facies.  — The  expression  is  frequently  haggard  and  anxious. 
The  features  are  rather  drawn  and  pinched.  The  skin  has  a greyish- 
green  look,  and  the  conjunctive  are  faintly  icteric. 

7.  Blood  Count. — The  following  are  the  calculations  of  Rogers 
made  from  Calcutta  blood  examinations  '.  — {a)  .-Vbsolute  leucocytosis 
is  nearly  always  found  with  amoebic  absce.ss  ; but  in  chronic  cases 
with  marked  anemia  only  a relative  leucocytosis  may  be  found. 

' {l>)  The  degree  is  variable,  being  highest  in  the  most  acute  cases  ; 
a low  degree  being  met  with  in  cases  with  insidious  onset.  (<j  In 
acute  hepatitis  without  suppuration  both  absolute  and  relative 
leucocytosis  is  absent. 

Musgmve,  however,  considers  that  undue  importance  is  given  to 
the  differential  count,  since  the  intestinal  infection  alone  may  be 
responsible  for  a leucocytosis  of  20,000  or  more  for  some  days  or 
weeks. 

Treatment. — This  is  purely  surgical.  The  diagnosis  being 
established,  the  patient  should  be  ana;stbetised  without  delay. 

Ex])loration  should  then  be  made  with  a full-sized  aspirating 
needle.  If  there  are  local  signs,  such  as  a tender  spot,  or  local 
bulging,  then  that  situation  should  be  explored  with  the  needle. 

If  there  is  no  indication  of  the  situation,  then  insert  in  the  eighth 
or  ninth  interspace,  in  the  right  axillary  line,  about  an  inch  from 
the  costal  margin,  and  well  below  the  limit  of  the  pleura.  Insert 
inwards,  upwards,  and  backwards.  If  no  pus  is  found  try  a fresh  spot. 
At  least  six  punctures  .should  be  made  before  abandoning  the  search. 

Having  found  pus,  the  next  thing  is  to  operate. 

The  following  is  the  usual  English  operation  : — 

I.  If  Pus  is  found  beloxu  Costal  Border : — (<r)  Aspirating  needle  is 
left  in  situ. 

(6)  Three-inch  incision  is  made  in  abdominal  wall. 

(c)  If  no  adhesions  are  discovered  between  the  abdominal  wall 
and  liver,  the  capsule  of  the  latter  must  be  .secured  to  the  firmer  by 
a double  row  of  stitches. 

((/)  In  either  case  a pair  of  Grim’s  forceps  is  run  along  the  needle, 
and  iju.shed  into  the  abscess. 

(z’)  Open  the  forcep.s’  blades  a little,  and  then  withdraw  both 
I them  and  the  aspirating  cannula. 

I {_/')  Find  out  the  size  of  the  cavity  with  the  forefinger. 

(^)  In.sert  a drainage  tube,  and,  when  pus  has  finished  flowing, 
apply  an  antiseptic  dressing  and  bandage. 

I 2.  }J  Pus  is  struck  through  an  Intercostal  Space: — {a)  If  more 
* room  is  wanted,  resect  some  rib,  and  stitch  the  diaphragm  to  the 
thoracic  wall  and  skin. 
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Fig.  4g. — T.iver  abscess — Kuropeaii  male,  aged  31  years — Death.  (One  deep  abscess  of  right  lobe  was  found  and 
drained  at  the  first  operation.  At  the  posl-morleni  examination  a second  abscess  was  found  deep  in  the 
left  lobe.) 
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(/^)  If  the  pleura  is  accidentally  opened,  take  no  notice  of  the 
pneumo-thorax,  hut  stitch  the  opening  heh)re  dealing  with  the  alrscess. 

There  are  several  alternative  method.-,  of  which  the  following  has 
often  good  results: — 


Mamou's  Olcrafwu. — The  modus  op'i'andi  this,  i>  to  find  the 
ahscess  widi  an  exploring  needle  as  before. 

Then  make  a l-inch  skin  incision.  Plunge  in  a ^-inch  trocar 
(Fig.  50)  and  cannula.  Remove  the  trocar. 

drainage  tube  (previously  stretched  on  a stilelte  by  [rre-sure 
against  twr>  terminal  Inittons)  is  then  pushed  through  the  cannula  to 
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the  back  of  the  abscess.  The  cannula  is  withdrawn,  and  the  near 
button  slipped  off  the  free  end  of  the  drainage  tube ; still  holding  the 
distal  end  at  the  back  of  the  abscess  by  means  of  the  stilette.  The 
result  of  this  inanceuvre  is  that  the  elastic  tube  contracts,  and  com- 
pletely fills  the  passage  into  the  abscess. 

The  stilette  can  now  be  withdrawn,  and  the  free  end  of  the 
drainage  tube  cut  to  a suitable  length,  transfixed  with  a safety-pin, 
and  the  latter  fixed  to  the  skin  with  plaster. 

Treatment  after  Operation.— the  discharge  is  free,  the 
dressings  should  be  changed  twice  daily. 

In  satisfactory  cases  it  will  generally  be  found  that  the  discharge 
lessens  considerably  in  a day  or  two,  in  which  case  the  dressings 
need  be  changed  less  often.  If  no  further  abscesses  are  present,  and 
the  drainage  is  good,  the  temperature  generally  falls  to  normal. 

A rise  of  temperature,  due  to  improper  drainage,  may  necessitate 
a further  operation  to  enlarge  the  sinus,  or  make  a counter-opening. 

A rise  of  temperature,  due  to  septic  infection,  will  indicate  that 
the  cavity  should  he  washed  out  daily  with  antiseptics. 

A rise  of  temperature,  other  than  from  these  causes,  may  point  to 
the  existence  of  other  abscesses.  These  should  be  at  once  sought 
for  with  an  aspirating  needle,  and,  if  found,  opened  and  drained. 

Abscesses  discharging  through  the  lungs  should  be  operated  on  to 
secure  external  drainage  if: — 

1.  The  temperature  remains  high. 

2.  The  pus  output  does  not  diminish. 

3.  There  is  loss  of  body  weight. 

Otherwise  it  is  probably  better  to  leave  them  alone. 

General  Remarks. — Great  care  should  be  taken  to  prevent  the 
access  of  septic  matter. 

The  diet  should  be  light,  but  nutritious. 

The  bowels  should  be  kept  open. 

For  restlessness,  sleeplessness,  or  pain,  opium  is  indicated. 

A quinine  mixture  is  often  of  use. 

Great  quiet,  care,  and  warmth  are  essential  until  convalescence  is 
well  advanced. 

After  recovery,  residence  in  a temperate  climate  is  advisable ; but 
patients  obliged  try  duty  to  remain  in,  or  return  to,  the  tropics,  have 
often  done  well  for  many  years  after ; but,  in  such  cases,  the  utmost 
care  and  circumspection  is  neces.sary. 
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CHAPTER  XXVI. 

KALA-AZAR. 

{Blai  Jc  fever. ) 

Definition. — A chronic  infective  disease  of  warm  climates, 
characterised  chiefly  by— (i)  Splenic  hypertrophy  ; (2)  irregular 
pyrexia  uninfluenced  by  (juinine  ; (3)  certain  gastro-intestinal 

symptoms,  such  as  diarrhcea  and  dysentery. 

Synonyms. — Tropieal  febrile  sflenomc};aly  ; Dum-dum  fever: 
Burdwau  fever. 

History  and  Geogrraphical  Distribution.  — The  first 

notice  we  find  taken  of  the  disease  known  as  kalaazar  (and 
now  recognised  as  a specific  entity)  is  in  1S75,  when  an  epidemic 
began  near  the  Paro  Hills  in  Lower  Assam.  For  the  next  twenty- 
five  years  it  continued  to  ap])ear  (chiefly  during  the  hot  rainy  season 
of  April  to  .Vugust)  in  that  district,  keeping  chiefly  to  the  south 
bank  of  the  llrahmapootra,  depopulating  whole  districts,  and  causing 
the  death  of  about  one-fifth  of  the  population. 

An  exceptional  exacerbation  of  this  Assam  epidemic  occurred  in 
18S7,  and  extended  over  a large  area  of  the  country.  The  tendency 
of  the  disease  seemed  to  be,  that  it  followed  lines  of  human  inter- 
course, and  was  only  stopped  by  the  intervention  of  uninhabited 
jungles.  As  the  epidemic  swept  on,  a less  infective,  but  permanent, 
endemic  focus  remained  behind. 

Many  theories  as  to  its  nature  have  been  propounded— in  nearly 
all  cases  it  was  considered  as  a form  of  malaria,  or  malarial  cachexia. 
In  addition  to  this  theory  one  Indian  Government  Commissioner 
(Giles)  regarded  it  as  malaria  plus  ankylostomia.sis  ; another  ob- 
server as  a virulent  type  of  malaria  with  a secondary  infection. 
Bentley  thought  it  a grave  form  of  M.  melitensis. 

Finally,  in  November,  1900,  Leishmau,  while  examining  some 
spleen  smears  from  a military  patient  who  had  been  invalided  from 
India  with  Dum-dum  fever,  and  had  died  at  Netley,  came  across 
some  minute  spherical  or  oval  bodies.  These  observations  he  pub- 
lished in  the  British  Medical  Joui'ual  of  May,  1903,  suggesting  that 
they  were  pos.sibly  an  immature  form  of  trypano.some — possibly 
allied  to  7'.  f^ambieuse,  then  recently  discoveretl. 

In  the  winter  of  1902-3  Leishman  observed  in  smears  from  the 
internal  organs  of  a try|)anosoma-infected  rat  some  bodies  much 
resembling  those  he  had  found  in  the  case  cpioted  above,  and,  more- 
over, these  spherical  or  oval  bodies  possessed  two  chromatin  masses 
as  do  the  trypano.somes. 
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Shortly  after  this  Donovan  found  the  same  parasites  in  Indians, 
by  splenic  puncture.  They  were  also  found  by  Marchand,  of 
Leipsic,  in  spleen  sections  from  a German  soldier  who  had  died 
of  a spleno-megaly  fever,  apparently  acquired  at  Pekin. 

Since  then  they  have  been  reported  from  the  Soudan  and  Algiers; 
Rogers,  Bentley,  and  James  have  demonstrated  them  in  kala-azar 
patients  from  Assam ; Airdc  has  found  them  in  a patient  in  Hankow 
(China) ; Freer  in  two  Indian  labourers  at  Penang ; Manson  in  a 
European  patient  invalided  home  from  India  ; and  Musgrave  in 
Manila.  Thus,  while  not,  up  to  the  present,  much  investigated,  the 
disease  has  undoubtedly  a wide  tropical  and  sub-tropical  range. 

An  interesting  feature  of  these  bodies  is  the  re-discovery  of  them 
by  the  American  observer,  Wright,  in  the  chronic  ulceration  known 
as  Granuloma  endemica  (Oriental  sore) — see  Chapter  xxiii. 

Etiology  and  Epidemiology.— Kala-azar  attacks  any  race, 
sex,  or  age,  and,  unlike  the  affection  of  malaria  for  the  new-comer, 
it  has  a predilection  for  the  acclimatised  native  or  old  resident. 

Although  somewhat  chronic  in  type,  it  is  exceptionally  fatal  ; the 
case-mortality  being  usually  about  96  per  cent.  (Rogers),  either  due 
to  exhaustion  or  to  intercurrent  disease,  especially  dysentery. 

As  the  method  of  propagation  is  at  present  unknown,  it  is  highly 
important  that  all  known  details  should  be  recorded  in  order  that 
investigators  may  gather  the  lines  on  which  to  proceed. 

1.  The  disease  proceeds  often  in  epidemic  form,  clinging  to  a 
place  for  some  years,  and  leaving  behind  a modified  endemic 
heritage. 

2.  The  infection  of  a new  area  can  usually  be  traced  to  an 
imported  case. 

3.  The  inmates  of  the  house  in  which  he  lodged  are  usually  the 
first  to  be  attacked. 

4.  The  house  appears  to  retain  the  infection  for  many  months. 

5.  The  parasite  Lcishmania  donovani  (Leishman  - Donovan 
bodies,  Fig.  51)  is  present  in  the  spleen  of  every  case  of  kala-azar; 
as  also  in  every  case  of  granuloma  endemica. 

6.  The  distribution  of  these  two  diseases  is  different. 

7.  The  parasite  has  only  rarely  been  observed  in  the  peripheral 
blood  (two  moribund  cases),  and  they  were  then  found  by  Stephens 
and  Christophers  to  be  of  typical  structure,  but  all  included  in 
leucocytes. 

8.  The  fever  in  kala-azar  bears  no  relation  to  the  number  of 
para.sites  found. 

9.  Rogers  has  shown — confirmed  by  Lcislwian  and  Christophers — 
that  if  infected  blood  or  spleen  pulp  be  mixed  with  a 5 per  cent, 
citrate  of  soda  solution,  acidified  with  normal  citric  acid,  and  kept  at 
a low  temperature  (22°  C.)  that  the  parasites  will  multiply,  increase 
in  size,  and  ultimately  develop  into  long,  slender,  motile,  flagellated 
organisms,  differing  only  from  the  known  trypanosomes  in  that 
they  have  no  undulating  membrane,  and  that  the  flagellum  springs 
directly  from  the  nucleated  end  of  the  body. 
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The  following  are  the  chief  Jea/iires  of  the  parasite : — (a)  They 
are  circular  or  oval  ; 2'5  to  3'5  M in  size. 

{b)  They  are  clearly  outlined,  and  apparently  possess  a cuticle,  as 
they  are  rarely  distorted  in  films. 

(<r)  Two  chromatin  masses  are  found  — a larger  one  which  forms 
part  of  the  periphery  of  the  parasite,  and  stains  lightly  with 
Romanowsky  ; a smaller  one,  usually  opposite  the  other  in 
the  short  axis  of  the  parasite,  which  stains  intensely  with  that 
stain. 

((jl)  Most  parasites  contain  one  or  two  vacuoles  displacing  the 
cytoplasm  towards  the  periphery. 

(e)  In  smears  from  the  spleen  or  splenic  punctures  some  of  the 
parasites  are  found  free,  but  the  majority  are  in  leucocytes  or  in 
fragments  of  splenic  cells  (resembling  unaltered  red  cells). 

(/)  The  majority  of  the  parasites  are  found  in  the  large  hyaline 
or  finely  granular  cells  (macrophages)  ; a smaller  number  in  endo- 
thelial cells  ; le.ss  still  in  large  mono-nuclears  ; and  least  of  all  in 
polymorpho-nuclear  leucocytes. 

(,f ) Development  takes  place  by  division  at  the  thick  end.  The 
large  masses  divide  first ; and  much  later,  the  small  chromatin  ma.ss. 
Three  to  six  bodies  are  thus  formed,  the  large  nuclei  being  at 
the  periphery. 

The  problems  now  connected  with  this  disease  are,  therefore  : — 
How  does  the  parasite  leave  the  body  ; what  is  the  intermediate 
host ; how  is  it  accpiired  ; and  what  is  the  connection  with  granu- 
loma endemica  ? 

The  fact  that  a low  temperature  is  favourable  to  propagation 
would  seem  to  indicate  that  some  cold  medium,  such  as  soil,  water, 
or  a cold-blooded  animal,  is  the  first  step  in  its  extra  corporeal  life. 
The  infectivity  of  a newly-infected  house  would  rather  point  to  some 
such  intermediate  host  as  Cimex  leetularius,  which  inhabits  the 
house  itself,  than  to  such  per.sonal  parasites  as  fleas  or  migratory 
pests  as  mosquitoes. 

That  the  parasite  has  been  but  rarely  found  in  the  peripheral 
blood  is  no  argument  against  this  hypothesis,  for  the  yellow-fever 
germ  is  conveyed  by  Stegomyia  from  a patient’s  blood,  yet  has,  so 
far,  eluded  microscopical  investigation.  A possible  analog)'  is  that 
of  malignant  malaria,  in  which  the  early  forms  of  the  parasite  are 
alone  found  in  the  peripheral  blood  ; while  the  sporulating — the 
later  developmental  forms — are  only  found  in  the  spleen  and  other 
internal  organs.  Even  thus,  there  may  be  a yet  unrecognised  early 
form  of  the  parasite  circulating  in  the  peripheral  blood  in  cases 
of  kala-azar. 

\\  ith  regard  to  the  possible  connection  between  kala-azar  and 
granulotiia  endemica  {jSIanson),  in  view  of  the  fact  that  the  former 
disease  is  malignant  and  the  latter  benign,  hazards  the  suggestion 
that  the  reduction  in  virulence  in  the  latter  disease  might  possibly 
be  effected  by  passage  through  the  camel  (which  is  said  to  have 
a like  distribution)  in  the  same  way  that  the  virus  of  smallpox  is 


240 


TROPICAL  MEDICINE. 


KALA-AZAR. 


242 


TROPICAL  MEDICINE. 


deprived  of  its  virulence  by  passage  through  the  cow,  and  that  the 
virus  of  granuloma  endemica  might  protect  against  kala-azar. 

Symptoms. — The  chief  clinical  characters  of  the  fever  are : — 

1.  Pyrexia. — This  is  of  an  irregular  and  continued  character, 
lasting  for  several  weeks,  and  recurring  frequently  with  short 
intervals  cf  apyrexia. 

2.  Enlargement  of  Spleen.— T\\\%  is  frequently  verj'  great,  and 
may  extend  below  the  umbilicus.  It  is  the  most  distinctive 
character  of  the  disease  {Stephens  and  Clu'istophers). 

3.  Emaciation  and  amemia  occur  after  the  disease  is  thoroughly 
established. 

4.  Abdominal  Symptoms.  — ulceration  is  common, 
especially  in  the  later  stages. 

5.  Lencopenia. — The  leucocytic  count  generally  falls  to  about 
2,000  per  mm.  In  the  cases  of  Stephens  and  Christophers  the  relative 
percentages  of  the  leucocytes  have  not  been  found  to  vary  much 
from  the  normal,  though  Freer,  in  two  cases  at  Penang,  found  the 
percentage  of  polymorpho-nuclears  very  much  below  the  average, 
while  that  of  the  lymphocytes  and  large  mono-nuclears  was  relatively 
increased — possibly  merely  a coincidence, 

6.  Phagedcenic  Processes. — Cancrum  oris,  noma  vulva:,  &c.,  are 
common.  Ulcers  may  occur  about  the  knees,  elbows,  or  legs.  All 
the  phagedaenic  cases  investigated  in  Madras  up  to  the  present  have 
yielded  parasites  on  splenic  puncture. 

7.  Skin  eruptions  of  a papular  nature  frequently  occur,  in 
advanced  cases,  about  the  thighs  and  scrotum. 

8.  Hcemorrhagic  symptoms,  such  as  purpura,  petechiie,  or  epistaxis, 
may  be  found. 

9.  (Edema,  especially  of  the  feet,  may  be  occasionally  present. 

to.  Pigmentation  of  the  skin  (to  which  the  term  “ Kala-azar”  is 

due)  has  been  reported,  but  does  not  appear  to  be  common. 

The  usual  clinical  picture  of  a case,  is  as  follows ; — After 
a minimum  of  prodromal  symptoms,  a rigor,  or,  more  rarely,  emesis, 
may  usher  in  a febrile  attack,  often  severe.  The  attack  lasts  for 
several  weeks,  and  is  accompanied  by  enlargement  of  spleen  and 
liver.  The  type  of  fever  is  remittent ; it  is  generally  followed  by 
a short  spell  of  apyrexia  and  general  improvement.  More  fever  and 
splenomegaly  follow,  and  thus  febrile  and  non-febrile  periods  follow 
each  other,  unchecked  by  quinine,  until  a pyrexial  cachexia  is 
established,  the  temperature  being  continuous,  though  not  very  high. 

Emaciation  and  antemia  contribute  to  the  earthen  pallor  of  the 
skin.  Petechiffi,  epistaxis,  or  gangrenous  conditions  may  make  their 
appearance  as  the  disease  advances,  and  patches  of  oedema  are  not 
uncommon.  The  cachectic  condition  with  progressive  enlargement 
of  the  spleen,  emaciation,  and  antemia,  may  continue  for  many 
months  until  asthenia  or  intercurrent  disease  carries  off  the  patient. 
Diarrhoea  and  dysentery  are  especially  common  complications. 

The  prognosis  is  very  gloomy,  as  the  case-mortality  is  .about 
96  per  cent, 
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Diagnosis. — Some  difficulty  may  arise  in  excluding  Malta 
fever,  owing  to  the  similarity  of  the  chronic  and  irregular  type.  In 
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kala-azar,  however,  there  is  much  more  enlargement  of  the  spleen ; 
there  is  absence  of  the  joint  rheumatism  so  characteristic  of  Malta 
fever ; and  there  is  not  the  same  profuse  sweating  that  occurs  in  the 
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latter  disease.  Both  are  unamenable  to  quinine,  and  both  are 
associated  with  profound  anaemia.  In  kala-azar,  however,  the^ 
emaciation  is  more  progressive  and  obvious,  and  the  fever  eventually 
becomes  continuous,  instead  of  gradually  ceasing  (Fig.  52)  as  in 
Malta  fever ; but  the  seriousness  of  the  diseases  is  very  different — a 
case-mortality  of  about  2 per  cent.,  as  compared  with  96  per  cent. 

The  locality  from  which  the  patient  comes  should  be  taken  into 
account;  and  it  might  even  be  necessary  to  resort  to  splenic 
puncture  to  clear  up  the  diagnosis. 

Malaria  can  be  excluded  by  the  type  of  fever,  the  uselessness  of 
quinine,  and  the  absence  of  parasites  from  the  blood. 

Leucocythcemia  must  be  excluded.  This  is  most  important,  as 
otherwise  a splenic  puncture  might  lead  to  fatal  abdominal 
hemorrhage. 

Technique  of  Splenic  Puncture.— i.  Use  a hypodermic 
needle. 

2.  Boil  it  first  in  normal  saline  solution. 

3.  Cleanse  the  skin. 

4.  Puncture  between  the  ribs  if  the  enlargement  is  not  great; 
otherwise  where  it  is  most  prominent. 

5.  The  parasite  is  very  little  in  the  blood — mostlj'  in  the  cells; 
therefore  try  not  to  take  up  too  much  blood. 

6.  Eject  on  to  glass  slides.  Dry  and  stain  with  the  Leishman 
stain. 

Pathology  and  Morbid  Anatomy— (i)  Macroscopic.— 

The  spleen,  as  if  frozen,  retains  its  shape  after  removal  from  the 
body.  Although  very  firm,  it  is  friable,  and  has  no  fibroid 
toughness. 

The  liver  is  firm,  but  friable. 

The  lai-ge  inlestine  usually  shows  extensive  multiple  ulceration. 

Peritonitis,  broncho  - pnewnonia,  and  septic  infarcts  are  not 
uncommon. 

(2)  Microscopic. — 

Spleen. 

Liver. 

Bone- mar  ro'tV. 

Lung. 

Kidney. 

Testis. 

Lymph  glands. 

Intestinal  ulcers. 

If  sections  are  cut,  the  following  appearances  will  be  observed:  — 

Pilfer. — Close  to  the  wall  of  the  lobular  capillaries,  within  the 
lumen,  will  be  seen  many  large,  extended  cells,  crowded  with 
parasites,  which  appear  to  lie  in  vacuoles,  but  are  apparently  part 
of  the  parasite  body.  The  nature  of  the  cells  is  doubtful,  but  they 
somewhat  resemble  the  macrophages  found  in  malarial  organs. 


Pulp-smears  show  immense 
numbers  of  the  parasites. 

I Smears  may  show  the  parasite, 
> but  to  a less  extent  than  the 

I above. 
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S/^leen. — The  red  cells  liave  no  contained  parasites,  nor  are  they 
found  as  free  forms. 

Tile  j^reatest  infection  is  in  macrophages  similar  to  those  found  in 
the  liver;  and  a certain  number  of  large  mono-nuclear  leucocytes 
are  also  found  to  contain  parasites. 

Types  of  Cells  in  wliieli  Pamsi/es  oeenr: — {a)  Modified  Endothelial 
Cells. — These  are  identical  with  those  found  in  the  capillaries  of  the 
testis  an<i  of  granulation  tissue. 

They  have  an  extensive  vacuolated  jrrotoplasm  with  an  oval 
nucleus. 

Half  a dozen  or  a dozen  parasites  may  be  found  in  them. 

(/>)  I.ai-ye  Round  Maero-nin  lean  Cells.  — Found  as  the  above,  but 
attached  to  the  capillary  wall.  They  are  also  found  in  the  jjost- 
mortem  blood  from  the  large  veins. 

They  have  a ground-glass,  vacuolated  protoplasm, 
score  or  more  of  parasites  may  be  found  in  theni. 

(( ) Large  Bi-niieleated  Cells. — Found  in  large  numbers  along  the 
capillary  walls  in  liver  and  spleen ; in  the  latter  their  processes 
extend  among  the  smaller  pulp  cells. 

Numerous  parasites  m.ay  be  found  in  them. 

(d)  Large  Asyininetrieo-niielear  Cells. — They  occasionally  show 
signs  of  necrosis,  and  stain  more  intensely  than  (c).  The  nucleus  is 
laterally  displaced,  and  the  centre  of  the  cell  has  a vacuole,  around 
which  a hundred  or  more  parasites  may  be  grouped. 

Unless  carefully  fixed  with  osmic  acid  vapour,  they  will  seldom 
be  found  unru|)lured  in  an  ordinary  film. 

(e)  Jione-inarrow. — The  ]iarasites  will  be  found  in  large  numbers 
in  macrophages;  to  a less  extent  in  large  mono-nuclears;  and  a few 
in  myelocytes  or  polymorpho-nuclears. 

(y‘)  Large  Intestine.  — Parasites  are  found  in  similar  cells  to  other 
situations.  'I'hey  occur  in  the  early  stages  of  ulceration,  and  in 
granulation  tissue. 

ig)  Cranidation  '/issue.  — Parasites  will  be  found  in  the  endo- 
thelial cells  of  the  fine  capillaries,  in  sections  of  papules  or  skin 
ulcers.  In  the  small  vessels  cells  (crowded  with  parasites)  will  be 
seen,  similar  to  those  in  liver  or  spleen. 

(//)  Lyinpliatie  Glands.  — Parasites  may  be  seen  in  the  large 
lymph-sinus  cells,  and  in  cells  of  the  reticulum,  in  glands  draining 
the  area  of  an  infected  skin-lesion. 

Treatment. — In  the  present  slate  of  our  knowledge  this  is, 
alas,  highly  unsatisfactory. 

Drugs,  such  as  <|uinine  and  arsenic,  are  of  no  use  at  all. 

.•Ml  we  can  do  for  a case  is  to  advise  change  to  a cool  climate, 
combined  with  rest,  and  good  food  and  hygienic  conditions. 

For  prophylactic  measures  it  would  be  well  to  guard  against  the 
biles  of  insects  when  in  an  endemic  area,  or  when  near  a ]5atient. 

In  the  endemic  region  itself,  it  would  be  safer  to  isolate  all 
patients,  and  to  burn  their  fomiles. 
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CHAPTER  XXVII. 

LEPROSY  (\i-pog  — scaly). 

Dsfinition. — A chronic  bacillary  disease  of  slow  incubation, 
characterised  by  the  formation  of  neoplasms,  giving  rise  either  to 
thickenings  and  nodosities  or  perversions  of  sensation,  and  to 
progressive  ulcerative  mutilations. 

Synonyms. — Elephantiasis  Gneconnn,  Lepra,  Satyriasis,  La 
lipre  (French),  Aiissatz  (German),  Lebbra  (Italian). 

History  and  Geographical  Distribution.— The  recog- 
nition of  the  disease  is  of  very  ancient  origin.  As  far  as  we  know, 
Egypt  was  the  earliest  home  of  leprosy.  A papyrus  of  B.c.  4260 
mentions  it,  as  do  other  Eg)-ptian  authors,  such  as  the  Ebe^-s papyrus 
(B.C.  1300). 

The  biblical  accounts  of  leprosy  probably  largely  refer  to  other 
cutaneous  condition,  such  as  vitiligo,  &c.,  although  doubtless  the 
disease  must  have  existed  in  Palestine  at  the  time. 

An  Indian  classic  of  about  li.c.  1400  mentions  the  condition. 

It  was  recorded  in  Japan  about  B.c.  1250. 

Aristotle  mentions  it  in  Europe  b.c.  345  by  the  name  of 
“ Satyria.” 

Galen  and  Celsns  speak  of  it  as  “ Elephantiasis,”  and  Archnts 
as  “ Leontiasis.” 

The  conquests  of  the  Romans,  and  the  later  peregrinations  of  the 
pilgrims,  were  probably  accountable  for  the . diffusion  of  the  disease 
throughout  Europe. 

Legislation  against  leprosy  was  enacted  in  Lombard)'  in  the 
seventh  century ; by  Charlemagne,  in  France,  in  789 ; by  Noel 
Dha,  in  Wales,  in  950. 

Leper  asylums  were  established  throughout  Europe  in  large 
numbers.  The  first  in  England  was  founded  at  Canterbury  in  1096, 
followed  by  1 1 1 others  in  various  parts  of  the  country,  of  which  the 
last  was  at  Highgate  in  1472. 

The  disease  had  practically  disappeared  from  England  before  the 
time  of  Henry  \ TIL,  but  in  Scotland  it  existed  till  much  later. 
The  last  indigenous  leper  was  seen  in  the  Shetland  Islands  in  179S, 
and  a case  occurred  in  Edinburgh  in  1S09  (Abraham). 

In  temperate  Europe  there  are  now  but  few  endemic  centres,  the 
most  important  being  the  Scandinavian  Peninsula  and  Iceland. 

It  is  widely  spread  amongst  the  tropical  and  subtropical  parts  of 
Asia,  throughout  almost  all  Africa,  the  tropical  belt  of  North, 
Central,  and  South  America,  and  the  West  Indian  Islands. 
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Etiology. — Leprosy  is  due  to  a specific  bacillus,  the  B.  leptw, 
discovered  by  Hansen  in  1871,  and  more  minutely  studied  by 
Neisser  in  1 879. 

The  following  is  the  morphology,  &c.,  of  this  bacillus  ; — 

1.  Delicate  slender  rods,  5 to  6 u long  (tubercle  2 to  4). 

2.  Protoplasm  aggregated  into  beads. 

3.  Stains  with  any  simple  stain,  but  Ziehl  - Neelsen  usually 
employed. 

4.  Stained  by  Gram. 

5.  Non-molile. 

6.  Does  not  liquefy  gelatin. 

7.  Spore  formation  not  known. 

8 Very  hard  to  cultivate. 

Emile- IVei/,  of  the  Pasteur  Institute,  has  been  succe.ssful  with  the 
following  medium  ; — 


Glycerin,  . 
Glucose,  . 
Peptone,  . 
Agar, 

Yolk  of  egg. 
Broth,  t(j  . 


40  grms, 

S „ 

10  ,, 
20  ,, 

19  .. 

I litre. 


Growth  commences  on  the  fifth  day  and  continues  for  fifteen  or 
twenty  days,  when  it  stops,  and  cannot  be  renewed  by  subculture. 

9.  The  bacilli  are  found  in  all  lejjrous  tissues  and  discharges. 

10.  They  exist  both  free  and  in  the  cells. 

It.  They  are  found  in  lumps  and  clusters  (not  singly  like  the 
tubercle  bacillus). 

That  the  disease  has  spread  from  country  to  country,  and  then 
gradually  tended  to  die  out,  is  a matter  of  history  and  observation  ; 
but  the  channel  or  channels  of  infection  are  even  still  shrouded  in 
mystery.  From  remote  limes  it  has  been  considered  to  be  con- 
tagious, but  the  weight  of  evidence  has  been  far  from  proving  this 
as  the  only,  or  indeed  the  chief,  means  of  communication. 

Neither  race,  temperature,  humidity,  nor  altitude  have  apparently 
anything  to  do  with  the  incidence  of  the  disease. 

Poverty,  as  in  the  case  of  most  other  endemic  di.seases,  seems,  as 
would  be  expected,  to  have  a predisposing  effect. 

N'accination  has  been  brought  forward  as  a means  of  spreading  the 
disease,  but  the  few  alleged  cases  of  transmission  by  this  means  are 
open  to  .serious  doubt,  and  ‘"no  danger  need  be  a]5prehended  from 
the  vaccine  lymph  even  of  a leper,  provided  he  be  vaccinated  on 
healthy  skin”  {Aela)id). 

The  male  sex  shows  a greater  predisposition  to  the  disease  than 
the  female.  With  regard  to  (7^6’,  the  disease  develops  most 
frequently  between  the  ages  of  15  and  30.  It  may  a])[3ear,  however, 
at  extremes  of  life. 

Gallmtiay,  in  Singapore,  (|UOtes  a case  in  his  practice  of  the 
appearance  of  leprosy  in  a Chinese  boy,  aged  2.\  (1887).  There 


248 


TROPICAL  MEDICINE. 


was  no  other  disease  in  the  family,  but  the  Ayah  was  found  to  be 
leprous.  Five  and  a-half  years  later  the  disease  was  quite  advanced. 

Abraham  quotes  cases  seen  in  Norway  in  which  patients  exhibited 
signs  of  the  disease  at  about  the  age  of  80. 

It  remains,  therefore,  with  regard  to  leprosy,  to  consider  in  detail 
the  five  methods  by  which  any  disease  is  usually  communicated  from 
one  person  to  another  : — 

I.  Transmission  by  contagion  {i.e.,  the  inoculation  of  some  loss 
of  epidermal  continuity  or  accessible  mucous  membrane  by  contact 
with  a diseased  person  or  by  contact  with  effects  soiled  with 
emanations  from  such  person).  It  has  been  maintained  that  the 
contagiousness  of  leprosy  is  proved  by  the  diminution  of  the  disease 
after  the  segregation  of  lepers  during  the  Middle  Ages,  but  this 
statement  goes  for  nothing,  as  the  isolation  was  never  absolute,  nor 
were  antiseptic  precautions  known.  Moreover,  if  the  disease,  is 
endemic  in  any  country  or  district,  it  is  extremely  hard  to  say  that 
any  given  case  has  been  communicated  by  contagion,  since  there 
may  be  so  many  other  ways  by  which  the  virus  may  have  been  con- 
veyed. Out  of  eight  cases  of  the  kind  brought  before  the  Leprosy 
Commission  in  India  only  one  would  bear  e.xamination — viz.,  a 
sweeper  in  the  Calicut  Asylum  who  contracted  the  disease  after 
attending  inmates  for  twenty  years.  Other  cases  brought  forward 
to  support  the  contagion  theory  are  : — A man  in  Trinidad,  who 
developed  the  disease  two  years  after  living  with  a leprous  woman  ; 
a cook  in  the  leper’s  home  at  Jamaica,  who  frequently  slept  there, 
and  exhibited  the  disease  after  seventeen  years. 

Cases  of  the  same  nature  have  been  reported  from  India,  South 
Africa,  Cyprus,  Russia,  Brazil,  &c.  Then  we  have  the  cases  ol 
Fathers  Damien  and  Gregory  in  Molokai,  and  two  French  Sisters  in 
French  Guiana  and  Tahiti,  who  are  said  to  have  contracted  it  by 
needle-pricks  while  sewing  lepers’  clothes. 

In  the  whole  of  this  evidence  there  is  nothing  to  prove  that  the 
disease  was  not  conveyed  by  food,  or  by  insect-bites,  or  by  air.  In 
fact,  there  is  a preponderance  of  negative  evidence,  since  the 
attendants  in  hundreds  of  asylums  have  never  contracted  the 
disease;  cohabitation  with  lepers  has  often  been  indulged  in  without 
evil  results  ; post-mortem  w'ounds  have  not  resulted  in  an  infection. 

Even  the  most  conclusive  cases  of  the  contagion  hypothesis  will 
bear  no  weight — e.g.,  Benson’s  case  of  an  Irish  soldier  who  returned 
from  India  with  leprosy  ; his  brother,  who  had  never  left  Ireland, 
slept  with  him  for  a year  and  a half,  and  three  years  later  showed 
signs  of  the  disease,  and,  later,  died  of  it. 

Wolff,  of  Strassburg  (1904),  recorded  a case  of  leprosy  contracted 
in  Tonkin,  who  lived  with  a nephew  for  two  months,  the  latter 
eventually  exhibiting  signs  of  the  disease.  In  neither  of  the.se  cases 
is  the  contagion  theory  conclusive,  for  the  disease  might  have  been 
communicated  by  food,  by  the  air,  or  by  an  intermediate  host. 

Some  writers  seem  to  con.sider  that  because  the  disease  is 
evidently  distributed  by  human  intercourse,  that  it  must  perforce  be 
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contagious.  This  is,  of  course,  illogical.  Other  similar  cases  have 
been  brought  forward,  such  as  Lorantf  s in  Sweden  and  Thorp's  in 
Norway,  and  Hellat's  in  Ru.s.sia,  all  of  which  are  equally  open  to  the 
same  objection. 

If  it  is  contagious  at  all,  it  must  be  in  a very  slight  degree — far 
le.ss  so  than  tuberculosis  (Abraham). 

2.  liifeition  by  the  Air. — Bacilli  are  extruded  in  enormous  num- 
bers from  the  nasal  secretion  of  lepers,  and  must  either  remain  in 
the  air  or  reach  the  soil.  Sticher  is  of  the  opinion  that  in  leprosy 
the  primary  efiect  has  always  its  seat  in  the  mucous  membrane  of 
the  nose,  and  that  leprosy,  therefore,  is  a primary  nasal  disease,  in 
an  even  more  limited  sense  than  syphilis  is  primarily  a sexual 
disease,  and  tuberculosis  an  apical  lung  disease.  The  lymphatic 
glands  of  the  nasal  mucous  membrane  are  connected  with  those 
of  the  skin,  with  those  of  the  sub-arachnoid  spaces  of  the  brain, 
and  with  those  of  the  spinal  column  and  the  peri- neural  sheaths 
of  the  peripheral  nerves,  by  which  channels  the  bacilli  could  invade 
the  whole  body. 

This  hypothesis  is  highly  improbable,  however,  since,  were  the 
disease  air-borne,  there  would  be  a considerable  incidence  in  the 
neighbourhood  of  those  asylums  .situated  in  non-endemic  countries, 
as  in  the  case  of  smallpox.  Hillis,  indeed,  reports  60  cases  occurring 
in  healthy  persons  in  the  vicinity  of  Mahaica  Asylum,  but  as  that 
place  is  an  endemic  centre  the  argument  is  worthless. 

That  cases  maybe  transmitted  directly  from  a patient  to  a healthy 
individual,  by  transference  of  infected  nasal  mucus  by  sneezing  or 
otherwise,  is  quite  a likely  event,  and  may  account  for  a certain 
number  of  infections 

3.  /n/ec/ion  by  Heredity. — A fairly  widespread  idea  that  the 
disease  is  hereditary  has  been,  and  is  still,  held  both  by  medical 
and  lay  people.  Doubtless  the  reason  for  this  belief  is  founded 
on  the  occasional  occurrence  of  cases  of  leprosy  amongst  members 
of  one  family. 

The  Indian  Commission.,  in  investigating  this  matter,  could  only 
find  family  histories  in  about  5 or  6 per  cent,  of  the  cases  under 
review . 

Wright,  in  his  w'ork  on  Leprosy  an  Imperial  Danger,  quotes  six 
cases  occurring  in  a Prince  Edward  Island  family;  but  the  same 
account  gives  also  five  other  infections  amongst  tho.se  immediately 
connected  with  the  family  by  marriage  or  otherwise. 

Bibb  reports  two  cases  from  Mexico  in  which  infants  were  removed, 
after  birth,  from  leprous  mothers  to  healthy  surroundings  in  leprosy- 
free  districts,  and  yet  developed  the  disea.se  at  or  after  20  years 
of  age. 

At  Molokai,  amongst  2,864  incarcerated  lepers,  not  more  than 
26  children  there  born  were  found  living  after  a period  of  18  years, 
and  of  tbe.se  only  two  were  lepers. 

There  is  no  authentic  instance  of  a child  ever  having  been  born  a 
leper. 
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From  the  consideration  of  all  these  points  it  is,  therefore,  highly 
improbable  that  the  disease  can  be  ascribed  to  heredity ; and  even 
in  those  cases  which  seem  most  favourable  to  the  theory,  it  is  im- 
possible to  exclude  a possible  infection  by  air,  food,  or  intermediate 
hosts. 

The  evidence  against  it  is  very  strong,  in  support  of  which  may 
be  quoted  Hansen's  investigation  of  the  160  Norwegian  lepers  who 
had  emigrated  to  the  United  States,  and  amongst  the  descendants 
of  whom,  even  to  their  great-grandchildren,  he  could  find  no  trace 
of  leprosy. 

It  is,  however,  highly  probable,  as  in  the  case  of  tuberculosis, 
that  an  inherited  disposition  may  exist  in  certain  families. 

4.  Infection  by  Diet. — To  vegetable,  pork,  fish,  and  other  diets 
leprosy  has  been  frequently  attributed  by  various  writers,  such  as 
Munro,  Hutchinson,  and  others.  It  has  also  been  ascribed  to  the 
use  of  contaminated  water  by  Livcing  and  others. 

Of  these  the  fish  theory,  so  ably  championed  by  Hutchinson , has 
probably  met  with  most  support.  His  theoiy  suggests  that  either 
the  bacillus  itself  may  infect  decomposed  fish,  or  that  the  fish- 
substance  may  excite  the  tubercle  bacillus  to  unusual  forms  of 
development.  To  support  it  he  points  out — 

{a)  That  coast-dwellers  are  most  affected  ; 

(b)  That  it  is  more  prevalent  amongst  Roman  Catholic  com- 
munities, who  have  a prescribed  fish  diet; 

(f)  That  vegetarian  Brahmins  are  almost  exempt. 

He  claims  that  this  iheor)'  explains  the  antiquity  of  leprosy,  its 
widespread  distribution,  its  prevalence  in  Roman  Catholic  countries, 
the  disappearance  of  the  disease  with  the  advance  of  civilisation, 
and  its  absence  in  Central  Russia.  Hutchinson’s  investigations  in 
India  and  South  Africa  resulted  in  obtaining  a few  facts  which 
apparently  supported  the  idea,  but  most  investigations,  while  not 
perhaps  excluding  the  possibility  of  this  channel  of  infection,  cer- 
tainly exclude  the  probability. 

In  the  first  place,  the  bacillus  has  not  been  demonstrated  in  fish. 
In  the  second  place,  it  is  rare  for  natives  anywhere  to  eat  uncooked 
fish,  and  cooking  should  certainly  kill  the  bacillus.  Thirdly,  fish 
not  eaten  fresh  is  usually  salted,  and  sodium  chloride  has  been 
shown  by  Rost  to  be  inimical  to  the  life  of  the  Bacillus  lefnv. 
Fourthly,  why,  in  places  such  as  the  Orkneys  and  Shetlands — 
formerly  an  endemic  focus  of  leprosy — does  the  disease  not  still 
exist,  since  the  inhabitants  still  habitually  consume  large  quantities 
of  decomposing  fish,  as  they  did  in  the  days  of  leprosy  ? Further, 
there  are  many  places  where  leprosy  is  present  and  where  fish  is 
never  eaten  (Hansen).  Lastly,  how  is  it  that  amongst  the  millions 
of  fish-eating  natives,  most  of  whom  eat  more  fish  than  any  Roman 
Catholics,  there  is  such  an  extremely  small  relative  incidence,  while 
it  is  very  rife  amongst  many  Roman  Catholic  communities  (Hutchin- 
son)} 

We  can  conclude,  therefore,  that  if  occasionally  fish  eating  may 


LEPROSY. 


251 


be  an  etiological  factor  in  the  propagation  of  leprosy,  it  must  indeed 
be  a rare  one. 

5.  lii/eilioii  by  Inlerinediate  Hosts. — This  method  is,  strictly 
speaking,  merely  the  process  of  contagion  carried  a step  further; 
that  is  to  say,  instead  of  the  inoculation  taking  place  by  contact  it 
is  secured  by  the  agency  of  some  insect  or  parasitic  intermediary. 

It  remains  to  consider  whether  this  channel  is  po.ssible  or  prol>able 
in  the  case  of  leprosy. 

We  may,  for  practical  purposes,  neglect  pests  other  than  the 
following : — Ticks,  flies,  lice,  mosquitoes,  fleas,  and  bugs. 

Ticks. — The  distribution  of  the  biting  ticks,  as  personal  acquaint- 
ances of  man,  is  too  limited  to  be  thought  of  for  a moment  as  a 
causal  factor,  other  than  in  the  rarest  of  instances. 

Fties. — The  distribution  of  the  biting  flies  must,  generally  speak- 
ing. put  them  out  of  court.  The  common  house  fly  and  other  allied 
species  of  Mitsca  could,  of  course,  only  act  as  mechanical  carriers  of 
the  di.sease.  They  would  iirst  have  to  gain  access  (an  ea.sy  matter) 
to  infected  sources,  such  as  leprous  nasal  mucus  or  cutaneous  ulcera- 
tions. They  would  then  (not  such  an  ea.sy  matter)  have,  while 
still  contaminated,  to  infect  the  mucous  membrane  or  skin  abrasion 
of  .some  healthy  person.  That  this  method  could  be  at  all  probable 
seems  very  unlikely;  moreover,  the  flies  examined  by  the  Indian 
Leprosy  Commi.ssion  gave  negative  re.sulls. 

It  is  just  possil)le  that  the  contaminated  flies  might  infect  food- 
stuffs; but  against  this  we  have  the  fact  that  the  bacillus  has  not 
been  i.solated  from  foods,  and,  further,  that  the  disease  does  not 
manifest  it.self  as  a primary  lesion  of  the  mouth  or  alimentary  tract. 

Lice. — Daniels  has  suggested  lice  ,as  possible  hosts  in  the  difl'usion 
of  beri-beri. 

With  leprosy,  although  perhaps  po.ssible  in  isolated  instances,  it 
may  certainly  be  considered  as  a negligible  factor. 

Mosquitoes. — The.se  and  allied  insects  h,ave  long  been  looked  upon, 
in  Japan  and  elsewhere,  as  possible  sources  of  infection  in  leprosy. 

The  Lnlian  Leprosy  Commission  examined  many  mosquitoes  with 
negative  results. 

Arniny,  in  the  Sandwich  Islands,  examined  mosquitoes  full  of 
blood  sucked  from  severe  cases  of  cutaneous  lepro.sy,  but  was  never 
able  to  find  the  bacillus  either  in  or  on  them. 

yt'a//.rt’/wd.’V  investigations,  in  Indo-China,  were  also  negative. 

In  1906,  however,  (iooclhne,  of  Molokai  Leper  Settlement,  at  last 
demonstrated  the  Bacillns  leprtc  in  the  mosejuito  (6'///<\r///w^’'f;/r). 
Mo.squitoes,  therefore,  now  come  within  the  pale  of  juactical 
politics. 

From  what  we  know,  however,  of  these  insects  as  carriers  of 
disease,  only  a limited  number  of  definite  species  are  capable  of 
acting  as  hosts  to  one  type  of  parasite — c.y..,  certain  of  the  genus 
Anopheles  will  alone  convey  the  animal  parasite  of  malaria ; the 
embryos  of  the  nematode  Lilaria  nocturna  have  only  been  proved 
to  be  carried  by  certain  few  species  of  three  genera — Cole.x,  Panop- 


252 


TROPICAL  MEDICINE. 


Hies,  and  A>io/>keles.  Of  the  presumably  bacterial  diseases  yellow 
fever  is  only  carried  by  Stegomyia  fasciata,  dengue  probably  only 
by  Stegomyia  fasciata  and  sciitellaris. 

In  such  cases,  therefore,  the  incidence  of  the  various  diseases  will 
be  determined  by  the  distribution  of  the  intermediate  hosts.  Now, 
leprosy  does  occur,  or  has  occurred,  over  a very  large  portion  of  the 
earth’s  surface — frigid,  temperate,  and  tropic;  and  since  this  area 
is  of  far  greater  extent  than  the  distribution  of  any  known  genus 
of  mosquito,  it  is  reasonable  to  suppose  that  that  insect  can  play 
no  habitual  part  in  the  dissemination  of  the  disease.  Moreover, 
were  mosquitoes  to  blame  the  incidence  among  physicians,  nurses, 
and  attendants  on  the  sick  would  be  unusually  considerable,  instead 
of  being  practically  unknown  as  at  present. 

Fleas. — The  Bacillus  lepra  has  not  yet  been  isolated  from  fleas. 
Knowing  as  we  do  the  part  played  by  fleas  in  the  dissemination  of 
rat-plague  amongst  human  beings,  it  is  of  great  interest  to  note  here 
that  Dean  in  1903,  and,  independently,  Stephansky  at  Odessa,  dis- 
covered certain  rats  to  be  affected  with  a leprosy- like  disease,  with 
neoplasms  in  the  .skin  glands,  &c.  The  bacilli  isolated  were  in- 
distinguishable from  those  of  leprosy  in  microscopical  character, 
regional  distribution,  difficulty  of  culture,  and  acid -fast  staining 
reactions. 

Rubinowitsch  has  found  the  same  in  Berlin  rats  (1903),  and 
Tidswell  in  New  South  Wales. 

Further  investigation  will,  therefore,  be  awaited  with  interest. 
Bugs. — After  reviewing  all  the  usual  methods  of  transference  of 
disease,  it  would  seem  improbable  that  any  of  them  play  any  con- 
siderable part  in  the  dissemination  of  leprosy.  But  the  case  of  the 
bed-bug  (Cimex  leciularius]  seems  to  have  more  in  its  favour  than 
any  of  the  other  etiological  theories: — 

{a)  Goodhue,  of  Molokai,  has  found  the  Bacillus  lepra  in  Cimc.w 
{h)  The  distribution  of  Cimex  is  practically  universal. 

((■)  Since  the  sixteenth  century  hygienic  principles  and  sanitary 
righteousness  have  been  more  and  more  practised  in  Europe.  Per- 
sonal and  domestic  cleanliness  have  been  more  indulged  in,  doubtless 
to  the  disgust  of  the  bed-bug.  This  fact,  together  with  the  attempt 
at  segregation  of  lepers,  would  tend  to  have  diminished  the  infected 
material  for  the  bugs  to  feed  on,  as  well  as  diminishing  the  number 
of  bugs  who  might  be  the  potential  agents  in  diffusion.  Hence  the 
gradual  disappearance  of  leprosy  from  Europe  can  be  explained. 

Taking  this  as  a possible  explanation,  many  otherwise  inexplicable 
details  are  cleared  up.  For  instance,  the  immunity  of  officers  and 
nurses  in  asylums.  The  bug  frequents  his  room  or  bed,  and  only 
comes  out  to  feed  at  night.  The  officers  and  nurses  do  not  sleep 
with  or  in  the  same  room  as  the  patients,  and,  consequently,  are 
not  liable  to  be  bitten  by  infected  bugs. 

Smyth,  of  Lebombo,  referring  to  leprosy,  which  is  endemic  in  his 
diocese,  points  out  that  the  cases  are  sporadic  in  each  village.  The 
one  or  two  lepers  live  in  a hut  apart  from  the  rest.  During  the  day 
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tthey  eat  and  drink  out  of  tlie  same  pots,  and  freely  intermingle  with 
tthe  other  villagers.  If  the  leper  is  married  sexual  connection  is 
1 indulged  in  during  the  daytime,  but  at  night  no  one  sleeps  in  the 
-same  hut  as  the  lepers.  Cases  of  leprosy  which  occur  can  nearly 
.'always  be  traced  to  mining  or  other  labour,  where  the  workmen 
rare  huddled  together  in  common  sleeping  places. 

Again,  the  cases  which  occur  amongst  Europeans,  either  when  in 
1 India,  or  after  leaving  that  country,  are  nearly  always  amongst 
t those  men  who  have  lived  with  native  women. 

Hutchinson  remarks  that  it  .seems  improbable  that  the  prick  of 
ran  insect  should  convey  a disease  respecting  which  experimental 
i inoculation  always  fails. 

It  is  certain  that  Dianelssen,  Ba>xi//i,  and  others  have  tried 
1 inoculation  experiments  without  success.  Arninifs  experiment 
vwith  the  condemned  Hawaiian  criminal  Keanu,  in  1885,  is  un- 
■ fortunately  not  conclusive,  since  other  members  of  his  family 
f proved  to  have  been  leprous.  It  is,  however,  practically  certain 
tthat  the  disease  which  resulted  was  due  to  the  inoculation,  for 
\within  a month  painful  swellings  occurred  along  the  median  and 
.ulnar  nerves  of  the  inoculated  atm,  and  within  six  months  they 
lhad  developed  into  unmistakable  leprous  tubercles,  while  he  died 
of  leprosy  six  years  after  inoculation. 

The  following  is  of  interest  : — 

Rkport  ok  Leprosy  CoM.Mtssio.N  t.\  1.\di.\,  1890. 

CONCLUSIO.NS. 

1.  That  leprosy  is  a disease  Sui  generis ; and  not  a form  of  syphilis  or 
t tuberculosis,  although  having  striking  etiological  analogies  with  the 

latter. 

2.  That  it  is  not  diffused  by  hereditary  transmission,  and  that,  owing 
t to  induced  sterility  among  lepers,  the  disease  has  a tendency  to  die  out. 

3.  In  a scientific  classification  leprosy  must  he  regarded  as  contagious 
and  inoculable,  but  propagation  by  these  means  is  e.xceedingly  small. 

4.  It  is  not  directly  originated  by  any  particular  food,  by  climatic  or 
ttelluric  conditions,  nor  by  insanitary  surroundings ; nor  does  it  peculiarly 
aaffect  any  race  or  caste. 

5.  Poverty,  bad  food,  and  in.sanitary  surroundings  predispose  to  the 
idi.sease,  and  thus  have  an  indirect  influence. 

6.  The  method  of  origination  is  unknown. 

Symptoms. — The  clinical  manifestation  ol  leprosy  is  in  two 
xlistinct  forms,  thought  by  some  to  be  due  to  varied  virulence  of  the 
bacillus:  — 

I.  I^epra  fuherosa  or  nodular  leprosy  (Fig.  53). 

II.  Lepra  maculo-aiucslhetica. 

Incuhatton  is  very  indefinite.  The  Hawaiian  criminal  who  was 
inoculated,  showed  definite  symptoms  four  weeks  later;  on  the 
other  hand,  we  have  Bibb's  case  from  Mexico  in  which  twenty  or 
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more  years  elapsed  between  possible  infection  and  the  appearance  of 
the  clinical  symptoms. 

Prodromal  symptoms  may  occur  for  a year  or  more  before  the 
outbreak. 

Recurring  febrile  attacks  are  almost  invariable.  Unusual  debility 
and  somnolence  are  often  present,  accompanied  by  dyspepsia. 
Epistaxis,  headache,  hyperresthesia,  and  hyperidrosis  are  all 
frequently  seen  as  prodromata. 

After  a longer  or  shorter  time  a skin  eruption  occurs,  taking  the 
form  of  maculas— either  erythematous,  pigmented,  or  vitiliginous. 

These  patches,  often  evanescent  at  first,  soon  become  permanent 
and  anesthetic.  They  are  generally  seen  first  on  the  face,  extensor 
surfaces  of  the  limbs,  backs  of  the  hands,  back,  abdomen,  and 
chest ; and  the  hair  is  lost  in  the  affected  regions. 

Following  this  condition,  the  disease  develops  in  one  or  other  of 
the  two  definite  clinical  types 

I.  Lepra  tuberosa. — The  erythematous  patches,  which  previously 
showed  no  thickening,  now  begin  to  develop  into  nodules,  firm, 
hard,  and  either  hemispherical  or  oblong,  or  merely  a large 
infiltrated  patch. 

The  condition  of  the  face  is  usually  characteristic.  The  eyebrows 
are  the  seat  of  infiltration  and  nodules  causing  prominence,  furrowing, 
and  loss  of  hair.  The  cheeks  and  chin  are  infiltrated  and  deeply 
furrowed;  and  the  lobules  of  the  ears  are  almost  always  affected. 
This  deformity  of  the  whole  countenance  is  generally  called  the 
Facies  leonina. 

In  this  Lepra  tuberosa  the  eyes  are  nearly  always  affected. 
Nodules  develop  in  both  eyelids  close  to  the  margin.  The  edge  of 
the  cornea  becomes  cloudy,  then  infiltrated  until  its  dimensions  may 
prevent  closure  of  the  lids.  Iritis  is  a usual  accompaniment,  and  the 
ciliary  nerves,  as  well  as  the  choroid  and  retina,  become  infiltrated. 

Of  the  mucous  membranes,  those  of  the  nose,  mouth,  larjmx,  and 
pharynx  are  veiy  frequently  affected. 

A general  infiltration  of  the  anterior  part  of  the  nasal  mucous 
membrane  will  lead  to  softening  and  ulceration  until  all  the  soft  parts 
have  disappeared,  but  (unlike  syphilis)  the  bones  are  never  affected. 

The  tongue,  gums,  and  uvula  may  either  be  covered  with  nodules 
or  else  infiltrated.  The  pharjmx  and  epiglottis  are  infiltrated ; the 
voice  is  rough  and  hoarse  from  involvement  of  the  glottis.  Later 
ulceration  causes  cohesion  and  contraction  of  the  vocal  cords,  till  ' 
the  rima  is  almost  obliterated,  and  tracheotomy  may  be  necessary. 

The  lymphatic  glands  in  aftected  areas  always  show  an  indolent 
swelling  which  never  suppurates. 

In  addition  to  the  above  skin  lesions  many  nerves  may  be  in- 
volved, and  always  the  following: — facial,  radial,  ulnar,  median, 
and  peroneal.  The  involvement  is  throughout  the  whole  length,  but 
only  severe  at  superficial  sites.  The  result  is— severe  and  persistent 
pain,  followed  later  by  aneesthesia. 

In  Lepra  tuberosa,  the  testicle,  liver,  and  spleen  are  always  affected. 
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The  nodules  may  either  remain  stationary  for  some  years  or  else 
[proliferate  considerably;  but  eventually  they  usually  soften  about 
tthe  m.iddle  of  their  base,  and  the  nodule  sinks  in  over  the  softened 
(part;  or,  in  other  cases,they  burst,  leading  to  ulceration,  and  finally 
1 leaving  sunken  stellate  scars. 

Apparently  the  bacilli  in  difterent  cases  are  of  varying  virulence. 
‘Sometimes  there  are  several  eruptions  a year;  at  other  times  there 
I may  be  only  one  or  two  fresh  outbursts  during  the  whole  course  of 
tthe  disease. 

In  these  latter  cases  the  prognosis  is  more  favourable,  and  life 
I may  be  prolonged  for  many  years,  or  the  disease  even,  in  some 
(cases,  be  arrested.  A case  of  complete  recovery  is  reported  by 
V.  Nttnnann  of  Vienna  in  1906. 

The  lepro.sy  itself  influences  but  little  the  health  of  the  patient. 
The  nodular  form  indeed  shortens  life,  but  this  is  due  to  the  internal 
amyloid  degenerations  which  follow  repeated  ulceration;  or,  in 
many  other  cases,  to  a nephritis,  which  is  verj'  common  in  this  type 
of  the  disease. 

The  duration  of  life  in  the  nodular  form  averages  eight  to  nine 
’years  after  the  definite  outbreak  of  the  disease. 

The  most  frecpient  eomplieation  is  tuberculosis. 

It  has  been  said  that  the  palms  and  scalp  are  never  affected  in 
modular  leprosy.  I.eloir,  however,  has  seen  the  palms  affected  ; and 
I'crnet  reported  two  cases  of  scalp  involvement.  One,  an  Indian 
male,  from  Bombay  in  189S,  with  advanced  nodular  leprosy,  showed 
infiltration  of  part  of  the  scal|i  with  diffuse  irregular  alopecia.  The 
•second  case  was  that  of  a white  wontan  seen  by  O'trc/fv/' during  the 
early  stages  in  1895.  In  1904,  when  the  di.sease  was  far  advanced, 
I'ernet  found  the  region  near  the  verte.x  to  be  markedly  infiltrated, 
with  considerable  loss  of  hair. 

II.  Lepra  maculo-anaesthetica. — After  the  prodromal  sym|)- 
toms  previously  described  (which  are  common  to  both  types),  if 
the  disease  is  about  to  assume  the  maculo-ana;sthetic  rather  than 
the  nodular  type,  very  fre(|uently  bullte  (Pemphigus  leprostis)  may 
develop  on  the  hands,  legs,  or  elsewhere,  varying  in  size  from  that 
of  a pea  to  that  of  an  egg.  These  btillre  may  burst,  and  either  leave 
a pale  patch  with  a pigmented  border,  or,  more  rarel)-,  lead  to  the 
I formation  of  a serpiginous  sore. 

The  prodromal  skin  lesions  may  now  increase,  and  gradually  it 
I becomes  obvious  that  there  is  [trofound  implication  of  the  nervous 
j system.  .Severe  neuralgias,  hypenusthesia,  anresthesia,  and  panvs- 
I thesia  show  themselves  in  various  parts  of  the  body, 
j The  implicated  nerves  are  thickened  and  tender,  and  the  condition 
I soon  leads  to  paresis  and  muscular  atrophy.  This  is  most  marked 
! in  the  hands  and  fore-arms,  feet  and  calves,  and  on  the  face.  The 
jj  interossei  of  the  hands  and  feet  also  atrophy,  as  well  as  the  thenar 
I and  hypothenar  muscles,  giving  rise  to  a “ main-en-grifi'e.'’ 

' In  the  face  all  the  muscles  atrophy,  and  expression  is  lost, 
j The  Orbicularis  oris  being  paralysed,  the  under  lip  drops,  and  the 
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same  condition  of  the  Orbicularis  palpebrarum  prevents  closure  of 
the  eyes.  The  various  atrophies  are  not  necessarily  symmetrical. 

The  nerve-trunk  destruction  leads  to  trophic  affections  of  the 
bones  and  skin.  Necrosis  of  feet  and  hands,  with  exfoliation  of 
the  bone,  takes  place.  The  fingers  and  toes  disappear. 

T rophic  pressure  ulcers  on  the  sole  of  the  foot  are  frequently  seen. 
In  these  ways  great  mutilation  takes  place,  and  scarcely  anything  at 
all  of  the  foot  may  be  left. 

In  the  later  stages,  with  pronounced  facial  paralysis,  sense  of 
smell  and  taste  may  be  diminished  or  lost. 

The  course  of  this  type  of  leprosy  is  essentially  chronic,  and  may 
persist  for  ten,  twenty,  or  even  forty  years.  Death  usually  takes 
place  from  intercurrent  disease. 

Most  maculo-ansesthetic  patients  eventually  become  purely  anes- 
thetic— that  is,  they  no  longer  suffer  from  leprosy,  but  only  from  its 
results.  The  occasional  appearance  of  late  eruptions,  however, 
show  that  bacilli  may  remain  somewhere  in  the  body. 

Differential  Diagno.sis. 


Leprosy. 

Tubercle. 

S3T>hiIis. 

Arrangement  of 

In  masses. 

Singly. 

bacilli, 

Vascularity, 

Rich  in  vessels. 

Avascular. 

Normal. 

Caseous 

Never  found. 

Present. 

degeneration. 

Giant  cells. 

Only  multinuclear 
never  giant  cells. 

Always  found. 

Heredity,  . 

Only  predisposi- 

Only  predisposi- 

Congenital  or 

tion  inherited. 

tion  inherited. 

acquired. 

Involvement  of : 

Brain, 

No. 

Yes. 

Yes. 

Meninges, 

No. 

Yes. 

Yes. 

Spinal  cord. 

Very  rare. 

Yes. 

Yes. 

Lung, 

Very  rare. 

Common. 

No. 

Serous  mem- 

Late. 

Early. 

No. 

branes. 

Skin, 

Early  and  charac- 
teristic. 

Uncommon 

Primary  exanthem 
and  distribution 
quite  different 
from  leprosy. 

Peripheral  nerves 

Yes. 

Rare. 

No. 

Hair, 

Yes. 

No. 

Rare. 

Ulcerations, 

Superficial  and 

True  skin  ulcer 

Punched  out  and 

irregular  and 
common. 

very  rare. 

deep. 

\To  i(U'c  /».  25f'’. 


[/’//<>/('  by  Uw  iu(lh>n\ 

l-'i.si'.  Nodular  Iri^rnsy  in  a Malrjy  woinmi.  Nolo  tlu* 
iniUilalioM  of  liainU.) 
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Pathology  and  Morbid  Anatomy— 77^^ 

1.  Smooth,  white,  and  glistening  on  section. 

2.  Nucleated  cells,  size  of  leucocytes  (lepra  cells). 

3.  A few  large  epithelioid  cells. 

4.  Fragments  of  connective  tissue  and  blood-ve.ssels. 

5.  Bacilli  both  in  cells  and  free. 

6.  Sweat  glands,  sebaceous  glands,  and  hairs  are  compressed  by 
I infiltration,  and  finally  disappear. 

7.  Corium  becomes  fibroid. 

Mucous  A/emhraucs.  — Here  the  nodules  are  softer  and  ulcerate 
more  readily. 

In  the  to/ujue,  if  the  lesion  is  nodular,  the  growth  will  be  chiefly 
ccomposed  of  embryonic  cells,  veiy  few  lepra  cells,  and  but  slight 
vvascularity.  The  growth  extends  to  the  muscles,  the  fibres  of  which 
tare  gradually  destroyed.  There  is  fibroitl  formation.  If  the  lesion, 
oon  the  other  hand,  is  infillraled,  the  neoplasm  almost  entirely 
cconsists  of  lepra  cells,  and  there  is  little  tendency  to  fibrous 
■formation. 

In  the  pharynx  and  larynx  the  ligaments,  muscles,  and  cartilages 
tbecome  infiltrated  with  new  growth,  leading  to  ulceration. 

j\'e>~oes. — Tliose  most  fretiuently  alTected  are  the  median,  radial, 
julnar,  posterior  tibial,  peroneal,  and  facial.  The  nerves  exhibit 
■ui  swelling  due  to  infiltration  of  the  perineurium  by  lepra  cells. 
'.They  later  invade  the  endoneurium,  giving  rise  to  neuritis  and 
idegeneration. 

l.ymphalic  Glands. — These  may  be  much  enlarged,  especially  in 
.nodular  cases.  The  adenoid  tissue  is  replaced  by  lepra  cells.  In 
old  cases  there  is  sclerosis.  Caseation  and  suppuration  never  take 
;iplace  unless  from  concurrent  tuberculosis  (Hansen). 

Anieslhelic  .Macules. — These,  like  the  nodules,  are  leprous  infil- 
trations of  the  cutis,  which  appear  to  proceed  from  the  vessels. 

Bacilli  are  always  present,  and  are  most  numerous  in  the  younger 
.macules.  Tlie  amesthesia  is  the  result  of  atrophy  of  the  nerves 
cau.sed  by  secondary  shrinking  after  the  leprous  alfection  has 
idisappeared. 

'/'he  Tesles. — These  are  frequently  the  seat  of  leprous  deposit, 
and,  though  often  not  enlarged,  will  be  tough  and  hard  to  cut,  due 
t to  sclerosis. 

The  Liver, — This  organ  does  n<jt,  as  a rule,  show  any  macro- 
scopic changes,  but  there  is  a diffuse  infiltration  of  interlobular 
connective  tissue  with  lepra  cells. 

j The  .Spleen. — This  organ  is  not  enlarged,  but  innumerable  bacilli- 
i nearing  ceils  are  fouml. 

I|  It  is  doubtful  if  the  spinal  rwr/ is  ever  directly  implicated  by  the 
1 1 leprous  processes. 

I Other  organs  show  no  special  lesions. 

Treatment.  —The  first  indication  is  tr>  place  the  patient  in  clean, 
•|  well-ventilated,  healthy  surroundings. 

'!  Personal  linen  and  bed-linen  should  be  changed  daily  and  .soaked 
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in  a saturated  thymol  solution.  The  same  solution  should  be  sprayed 
on  the  floors  twice  daily. 

Abundance  of  fresh  air,  sufficient  e.xercise,  and  plentiful  nutritious 
food  are  indicated. 

Hot  baths,  containing  a handful  of  sodium  chloride,  should  be 
given  for  five  minutes  twice  daily. 

The  following  or  similar  tonic  should  be  given  three  times  daily 
after  food : — 

IJ. — Ferri  et  ammon.  cit., gr-  x. 

Liq.  arsenicalis,  ......  iriv. 

Aq.  ad 5i. 

M.  Ft.  Mist. 

In  addition  to  the  above  general  treatment,  the  following  special 
treatment  should  be  tried: — 

Chaulmoogra  Oil. — This  is  the  expressed  oil  from  the  nut  of 
Gynocardia  odorata. 

The  treatment  consists  in  rubbing  the  oil  into  the  skin  of  the 
affected  areas,  twice  daily,  for  fifteen  or  twenty  minutes  at  a time. 

It  should  also  be  given  by  the  mouth  in  lo-minim  capsules  three 
times  daily,  gradually  increasing  the  dose  until  at  least  2 drachms 
are  taken  daily. 

The  treatment  should  be  persisted  in,  honestly,  for  several  years — 
if  necessary,  six  or  seven — and  in  most  cases  a vast  improvement  is 
assured,  and  even  a cure  not  unreasonably  expected  if  the  treatment 
has  been  begun  sufficiently  early. 

The  treatment  of  ulcers,  &c.,  will  naturally  be  on  surgical  lines: — 

Ulcers  should  be  scraped  with  a Volkmann’s  spoon  and  dressed 
antiseptically. 

Useless  members  may  be  amputated,  and  should  be  if  gangrenous. 

Neuralgia,  if  intense,  may  often  be  alleviated  by  neiwe  stretching. 

Perforating  ulcers  of  the  foot  should  be  freely  opened  up  and 
allowed  to  granulate. 

Necrosed  bone  should  be  removed. 

Cutaneous  nodules  in  awkward  situations,  such  as  on  the  eyelids, 
prepuce,  &c.,  may  be  excised. 

Corneal  invasion  may  demand  an  iridectomy  (before  the  iris 
becomes  adherent)  and  may  preserve  the  vision  for  some  time. 

Laryngeal  obstruction  will  call  for  tracheotomy,  and  a tube  may 
be  worn  for  many  years. 

In  conclusion,  it  will  be  well  to  mention  some  of  the  multifarious 
drugs  which  have  been  advocated  from  time  to  time: — 

Gurgun  Oil  (from  Dipterocarpus  turbinatus). — Used  as  in  case  of 
Chaulmoogra  oil,  but  with  less  good  results. 

Mercury  — Unless  complicated  by  syphilis  this  drug  is  useless.  Intra- 
muscular injections  of  the  perchloride  have  occasionally  been  productive 
of  benefit. 


LEPROSY.  259 

Salicylate  uf  Soda.  — Recommended  by  Danielssot.  Of  doubtful 
value. 

Salol. — 20  to  30  grs.,  t d s.  (Lutz).  There  is  probably  no  known 
t disease  for  which  this  drug  has  not  been  advocated  at  some  time  or 
.another.  Where  an  intestinal  antiseptic  is  indicated  it  is  of  much 
’ value. 

Pot.  Chlorate. — 80  to  100  grs.  per  diem.  Of  doubtful  value. 

Tuberculin  — Reaction  produced,  but  it  does  not  stay  the  disease 

Thyroid  Gland. — Has  been  tried,  as  have  so  many  drugs,  in  Trinidad. 

( Of  doubtful  value. 

Leprolin. — Rost*  states  that  he  has  succeeded  in  growing  the/?,  leprie 
ton  a salt-free  medium.  .After  six  weeks  the  culture  medium  is  filtered 
tand  glycerin  added.  This  constitutes  the  Leprolin.  Injections  of  this 
c cause  a rise  of  temperature  and  inflammation  of  the  lepromata.  Sod 
t chloride  is  administered  internally,  and  also  externally  as  an  ointment. 
'Very  good  results  are  said  to  have  been  attained  by  him,  as  also  by 
Wood,  Fleming,  and  others  in  India. 

• Ind.  Med.  Gaz.,  1904.  pp.  167  and  203. 
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CHAPTER  XXVIII. 

MALARIA. 

(Mal'aria  — bad  air.) 

Definition. — A specific  infectious  disease,  due  to  invasion  of  the 
blood  by  three  species  of  haemosporidia  of  the  genus  Hcemamxba, 
giving  rise  to  three  different  types  of  febrile  paroxysms,  all  of  which 
are  amenable  to  quinine. 

Synonyms. — Agtie  ; Intermitteut  fever;  Pahtdism  ; cold, 
marsh,  swamp,  climatic,  jungle,  bile,  mountain,  coast,  or  gnat 
fever;  Hcemamabiasis  (Roos);  = Paludisme ; GeiTnan  = 

Wechselfieber ; Italian  = Paludismo. 

History  and  Geographical  Distribution.— The  disease 
has  been  more  or  less  familiar  to  the  medical  world  for  many 
centuries.  Certain  passages  in  the  writings  of  Ancient  Egypt  are 
thought  to  refer  undoubtedly  to  this  malady.  Coming  to  more 
recent  times,  Hippocrates,  in  B.c.  400,  discourses  on  tertian  and 
quartan  fevers,  and  even  recognises  a malarial  cachexia. 

In  the  first  century  of  the  Christian  Era,  Celsus  likewise  remarks 
on  the  periodicity  of  the  fever. 

The  next  step  in  our  knowledge  of  malaria  came  in  1640,  when 
the  Viceroy  of  Peru — Del  Cinchon — and  his  medical  adviser, 
Del  Vego,  brought  to  Spain  some  samples  of  the  bark  which  we  now 
know  as  Cinchona,  and  which  the  latter  was  the  first  to  recognise  as 
having  a specific  action  in  the  treatment  of  malaria. 

In  1712  Thr/Pj- classical  medical  work  appeared,  with  descriptions 
of  pernicious  malaria. 

At  the  beginning  of  the  nineteenth  century  Andouara  called 
attention  to  the  splenic  enlargement  in  malaria. 

In  1850  Virchow  remarked  on  the  accompanying  melanoemia. 

Finally,  in  1880,  Laveran,  in  Algiers,  discovered  the  specific 
parasite,  at  first  disputed,  but  soon  amply  confirmed. 

That  the  disease  might  be  conveyed  by  mosquitoes  was  suggested 
by  King  'm  1883,  Laveran  in  1S91,  Manson  in  1894,  and  Bignami 
in  1896 

The  demonstration  of  the  correctness  of  this  theory  was  proved  by 
Ross  (1897-9),  "'*^0  traced  the  development  of  the  parasite  in  the 
mosquito.  The  whole  subject  has  been  admirably  worked  out  by 
the  Italian  School — Grassi,  Celli,  Feletti,  Bignami,  and  others. 

The  distribution  of  malaria  is  widespread  through  temperate, 
subtropical,  and  tropical  countrie.s.  It  is  rarely,  if  ever,  met  with 
above  the  latitude  of  60°  N. , and,  as  the  tropics  are  approached. 
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monkey.s,  birds,  bats,  and  reptiles,  so  that  malaria  is  not  confined  to  man. 
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endemic  malignant  malaria  is  found,  as  well  as  the  benign  types 
which  alone  prevail  in  temperate  regions. 

Australia  and  most  of  the  Pacific  Islands  are  exempt.  In  Japan 
it  is  comparatively  rare. 

With  these  exceptions,  malaria  is  met  with  throughout  most  of  the 
tropics  and  subtropics,  especially  near  lakes,  rivers,  and  marshes. 

In  many  parts  of  Europe  it  is  frequently  found. 

Etiolog'y. — The  parasites  which  cause  malaria,  and  which,  as 
we  have  already  seen,  were  discovered  by  Lavcran  in  1880,  belong 
to  the  genus  ihvmatna'ba  (Grassi).  The  alternative,  and  perhaps 
most  popular,  name  for  this  genus  is  “Plasmodium,”  but,  as 
Sckcube  and  Braun  have  pointed  out,  this  is  a most  inappropriate 
name,  which  implies  not  a separate  creature,  but  congeries  arising 
from  the  coalescence  of  single-celled  organisms.  The  older  and 
more  appropriate  term  of  Grassi  —Havnanueba  —is,  therefore,  here 
given  to  the  genus.  The  place  of  these  parasites  in  the  zoological 
system  is  as  on  p.  261. 

Before  discussing  the  malarial  parasite  and  its  life  history,  it  will  be 
well  to  give  a short  glossaiy  of  terms  used  in  this  zoological  connection, 
for  the  nomenclature  is  now  so  varied  that  it  is  often  hard  to  understand 
what  is  meant  by  a given  term.  Observers,  alas,  too  often  indulge  in 
the  habit  of  coining  their  own  terms,  and  the  endless  confusion  that 
results  is  not  only  perplexing  to  a learner,  but  a subject  for  ridicule  to 
the  scientific  world.  Quot  auctorcs  tot  nomhia ! 

Malarial  Nomenclature. 

Ague  = intermittent  malarial  fever. 

Amphigony  (a/r^iyovos,  having  two  parents)  = sporogony  [q.v.). 

Benign  tertian,  type  of  fe\'er  caused  by  H.  viva.v. 

Blastophore  {jSXaa-rm,  a bud ; tpeptio,  to  bear)  = sporoblast  (q.v. ). 

Chromidia  — nucleolar  elements  of  a male  gamete. 

Endemic  index  = the  percentage  of  infected  children  (under  ten)  in 
any  district.  It  represents  the  liability  of  iinmigrants  to  contract 
malaria. 

Endogenous  cycle,  or  schizogony,  being  the  developmental  cycle  of  the 
malarial  parasite  within  the  human  host. 

Exogenous  cycle,  or  sporogony,  being  the  developmental  cycle  of  the 
malarial  parasite,  partly  in  the  human  host,  and  partly  in  an  inter- 
mediate host. 

Gamete  (ya/ios,  union)  = sporont  (q.v.). 

Gamctocyte  = sporont  (q.v.). 

Germinal  rods  = sporozoites  (q.v.). 

Gyninospore  (yv/ivov,  naked)  = sporozoite  (q.v.). 

Karyosomc  (Kapvov,  kernel)  = remains  of  a sporont  nucleus. 

Lavcrania  mala  rice  (Grassi)  = H.  prerco.v,  the  parasite  of  malignant 
malaria. 

Macrogamete  = female  sporont  which  has  eliminated  some  of  the 
nuclear  substance. 

Malarial cndcmicity  = endemic  index  (q.v.). 

Melanin  (neXat,  black)  - pigment  formed  by  the  malarial  parasite, 
possibly  altered  hcematoidin. 
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Merozoiies  (uepoi,  a part ; X,u>ov,  animal)  = round  spores  formed  in  the 
endogenous  cycle. 

.Microgamctes  — dagella  extended  by  male  sporonts. 

Mmwgony  (ixovoyovns,  having  one  parent)  = schizogony  {</.v.). 

Myxopods,  pv^a,  mucus;  ttous,  a foot)  = merozoites 

Ookinete  {luou,  an  egg;  Kiuii<rii,  movement)  = vermicule  ((/.I’-j.  or 
travelling  vermicule. 

Parthenogenesis,  as  applied  to  the  malarial  parasite,  signifies  the 
multiplication  of  the  resistant  female  sporont  (if  not  removed  from  the 
body)  to  form  fresh  schizogonous  generations,  manifested  clinically  by 
relapses. 

Plasmodium  falciparum  (Blanchard)  = //.  prcecox,  the  parasite  of 
malignant  malaria. 

Plasmodium  immaculatuin  (Schaudinn)  = H.  prercox,  the  parasite  of 
malignant  malaria. 

Plasmodium  nialarue  (Schaudinn)  = //.  malaricr,  the  quartan 
parasite. 

Plasmodium  vivax  (Schaudinn)  = II.  vivax,  the  parasite  of  benign 
tertian  malaria. 

Quartan  fever  - j malarial  fever  of  72  hours'  cycle,  caused  by  H. 
malaria'. 

Quotidian  ague  = daily  malarial  fevers,  caused  by  the  sporulation  in 
multiple  infections. 

Schizogony  (tryi^<i),  to  cleave)  - the  endogenous  life  cycle. 

= the  mature,  non-amceboid,  spore-forming  parasite,  which 
produces  the  endogenous  reproduction. 

Spores  — [a]  In  the  endogenous  cycle  are  round  and  called  merozoites. 
(/'I  In  the  exogenous  cycle  are  spindle-shaped  and  called  sporozoites. 

Sporohlast  the  third  stage  of  the  zygote,  consisting  of  spores  formed 
round  the  divided  nuclei  (or  svnkaryon). 

Sporogony  = the  exogenous  lifecycle  of  the  malarial  parasite. 

Sporont  the  mature,  sexually  differentiated  parasite,  concerned  in 
exogenous  repi  oduction. 

Sporozoites  = spindle-shaped  spores  formed  during  the  exogenous 
cycle. 

Synkaryon  (tnu/,  together;  Kujwoi',  a nut,  a kernel)  = the  nucleus  of 
a vermicule. 

Trophozoites  — the  minature  amceboid  parasites  in  corpuscles. 

t'ermicule  (or  ‘‘travelling  vermicule")  is  the  name  given  to  a zygote 
during  its  second  stage,  when  it  becomes  elongated  and  motile. 

'/■ygospore  — zygote  (q.v. ). 

y.ygotc. — The  sexual  result  of  fertilisation  of  a macrogamete  by  a 
microgamete. 

y.ygotohlast  = sporozoite  (</.r'.). 

/.ygotomere  = ookinete  [q.v.). 

Life  History  of  the  Malarial  Parasite  (Fig.  54)  — The 

malarial  parasite  has  two  methods  of  reproduction.  The  one  is  an 
endogenous  reproduction,  or  schizogony  - so-called  because  the  whole 
proce.ss  takes  jrlace  within  the  body  of  the  host  by  division  into  a 
number  of  spores,  each  of  which  can  attack  and  enter  a fresh  blood- 
corpuscle. 

The  other  method  of  reproduction  (or  exogenous  reft oduction)  is 
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Fig.  54.— The  Malarial  Parasite.  Diagram  of  the  Double  C3’cle. 
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a sexual  one,  in  which  fertilisation  takes  place  with  the  ultimate 
production  of  spindle-shaped  spores,  which,  in  their  turn,  can  each 
infect  a new  red  corpuscle.  This  method  is  called  " s/>oro^'ony.” 
and  for  its  completion  the  assistance  of  some  intermediate  host,  such 
as  the  mosquito,  is  necessary. 

This  provision,  of  course,  ensures  the  survival  of  the  parasite. 

To  commence  with  schizogony:  — Spindle-shaped  spores  (or 
sporozoites)  are  introduceil  into  tlie  blood  by  the  probo.scis  of  a 
mosquito.  These  each  penetrate  a red  corpuscle,  becoming  an 
amoeboid  trophozoite  which  commences  to  grow  within  the  cor- 
puscle, thus  Ireginning  the  endogenous  cycle. 

The  main  scheme  of  this,  as  well  as  of  the  exogenous  cycle,  is  the 
same  for  all  the  three  species  ot  malarial  parasites. 

The  morphological  points  which  differentiate  them  will  be  found  in  a 
tabular  statement  subjoined. 

In  the  early  stages  the  young  trophozoites  as.sume  a form  much 
like  that  of  a signet  ring.  This  is  considered  bj'  Sthaiidiiiii  to  be 
due  to  the  formation  of  a vacuole  near  the  nucleus,  possibly  in  order 
to  increase  the  absorption  surface  of  the  parasite. 

As  the  parasite  grows  the  vacuole  disappears,  and  the  black  grains 
of  melanin,  formed  by  the  parasite,  become  obvious. 

When  full  grown  the  parasite  practically  tills  the  corpuscle,  is  no 
longer  amoeboid,  and  is  known  as  a schizont. 

The  pigment  collects  in  the  centre,  the  nucleus  divides  into  a 
number  of  parts,  the  protoplasm  becermes  segmented,  and,  finally, 
a number  of  round  spores  [merozoiies)  are  matured  and  break  away, 
each  to  attack  a fresh  red  corpuscle,  and  so  renew  the  endogenous 
cycle. 

Sporogony,  or  the  Exogenous  Cycle. — The  ia]iid  increase  by 
geometrical  progression,  as  detailed  above,  .soon  leads  to  a reaction 
in  the  body  of  the  human  host,  and  fever  result.s. 

This  reaction  is  considered  by  Sihaudinn  to  act  as  a stimulus  for 
the  production  of  the  sexual  sporonts,  which  carry  on  the  exogenous 
reproduction. 

Whether  or  not  this  is  the  case  is  uncertain,  but  a certain  number 
of  the  amoiboid  trophozoites,  instead  of  growing  into  schizonts, 
become  sexual  sporonts  (or  gametocytes).  In  the.se  cases  the  ring 
form  does  not  occur,  and  the  growth  is  much  slower  than  in  those 
parasites  destined  to  become  .schizonts.  When  the  ]iara.site  has 
reached  a certain  size,  instead  of  nuclear  division  and  jirotoplasmic 
segmentation,  male  and  female  sporonts  are  formed.  In  the  case 
of  malignant  malaria  the  sporonts  are  .sausage  or  crescent  shaped, 
but  in  the  benign  tertian  and  ([uartan  they  are  irregularly  round  or 
oval.  In  the  male  the  nucleus  is  central  and  the  pigment  granules 
scattered;  in  the  female  the  nucleus  is  also  central,  but  the  pigment 
is  aggregated  around  it. 

These  full-grown  sporonts  circulate  in  the  jreripheral  blood,  al- 
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though  in  the  early  stages  (unlike  the  young  schizonts)  they  are, 
as  a rule,  only  to  be  found  in  the  spleen  and  bone  marrow. 

At  this  stage,  if  not  taken  up  by  a mosquito,  the  male  sporonts 
appear  to  die  off ; but  the  females  are  more  resistant,  and  may 
remain  dormant  in  some  internal  organs  after  the  death  of  all 
the  other  parasites,  being  then  capable  of  parthenogenesis  and 
of  restarting  a schizogonous  cycle  ■ — manifested  clinically  as  a 
relapse. 

If,  on  the  other  hand,  the  adult  sporonts  happen  to  be  ingested 
by  a mosquito,  they  pass  into  the  mosquito’s  stomach  with  the 
human  blood.  In  the  male  sporonts  the  nucleus  gives  off  chromidia, 
which  travel  to  the  surface  of  the  parasite  and  are  extruded,  with 
some  of  the  protoplasm,  in  the  form  of  some  five  or  six  flagella 
{microgametes).  These  become  detached  and  seek  the  female 
sporont  {macrogametes),  which  they  enter,  and  with  the  nucleus 
of  which  their  nucleus  is  fused,  thus  forming  a fertilised  parasite 
or  zygote  (see  Figs.  xi.  and  xii.  of  Fig.  54).  This  zygote  becomes 
elongated  and  mobile,  and  is  then  known  as  a vei-micule  or  ookinete 
(see  Fig.  xiii.  of  Fig.  54).  Its  anterior  extremity  is  rather  sharp, 
the  nucleus  is  behind  the  centre  of  the  body,  the  pigment  is  massed 
at  the  hinder  end.  With  active  movements  the  vermicide  pierces, 
and  is  arrested  just  under,  the  epithelium  of  the  mosquito’s  stomach. 
Here  it  becomes  spherical  and  encysted,  and  by  absorbing  nourish- 
ment from  its  host  increases  in  size,  forming  slight  projections  into 
the  lumen  of  the  stomach. 

The  nucleus  {synkaryon)  multiplies  by  division,  and  round  these 
daughter  nuclei,  the  protoplasm  is  aggregated,  forming  sforoblasts 
{vide  Figs.  xiv.  and  xv.  of  Fig.  54). 

The  nucleus  of  each  sporoblast  further  divides,  and  these  smaller 
nuclei  travel  to  the  surface  and  become  enclosed  in  slight  pro- 
toplasmic protrusions  known  as  gymnospores  {vide  Fig.  xvi.  of 
Fig.  54)- 

These  protrusions  become  detached  and  fill  the  cyst,  to  the  num- 
ber of  some  hundreds  or  thousands  of  spindle-shaped  spores,  known 
as  sporozoites  {vide  Fig.  xvii.  of  Fig.  54)- 

When  ripe  these  cysts  rupture,  and  the  sporozoites  become  free 
in  the  tissues  of  their  mosquito  host.  They  pass  along  in  the  blood 
fluid,  and,  being  actively  mobile,  eventually  reach  the  salivary 
glands. 

When  the  mosquito  next  feeds,  these  sporozoites  pass  down  the 
proboscis  and  are  injected  into  the  wound,  thus  reaching  the  blood 
stream  of  a fresh  human  host.  Each  sporozoite  can  attack  and 
enter  a red  blood-corpuscle  in  the  same  way  that  the  merozoites  do, 
thus  completing  the  exogenous  cycle,  which,  in  the  body  of  the 
mosquito,  lasts  for  aliout.ten  or  twelve  days. 

Whether  other  insects  than  mosquitoes  can  act  as  intermediate 
hosts,  or  whether  the  parasite  can  live  in  vegetable  juices  and  be 
thence  obtained  by  mosquitoes,  has  not  yet  been  proved. 

Definite  proof  has  been  obtained,  however,  that  certain  of  the 
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. A)wpheli>uc  can  act  as  efticienl  hosts.  Of  the  12  genera  of  the 
Afiop/telime  over  So  species  are  known,  but  only  the' following  have 
' been  definitely  incriminated  ; — 


Mosquito  Hosts  of  the  Human  Malarial  Parasite. 


E ur  op  £’. 

A mphcles  ntaatlipeunis. 

A HOpheles  difinratiis. 
Pyretophoriis  siiperpidiis. 
Myzorhynihiis  psemiopictus. 

North  A m c r i r a. 

A HOpheles  maailipeniiis. 

J apa)t, 

A HOpheles  jesoe/isis. 

Central  and  S 0 it  t h 
America. 

Nyssorhynchits  littzi. 
Nyssorhyiulius  nibcHsis. 


A frit  a. 

Myzomyia  hispaiiiola. 
Myzomyia  Jiniesta. 
Pyretophorns  supcrpictHs. 
Pyretophoriis  costa/is. 

A HOpheles  maailipcHnis. 

A HOpheles  alyeriaisis. 
Myzorliy Helms  palinlis. 

West  Indies. 

Cellia  alldpcs. 

I H d i a. 

Myzomyia  listoni. 

Myzom yia  culicifacies. 
Nyssorhyiichiis  manilatiis. 


In  addition  to  the  .above,  the  malarial  parasite  of  birds — Ptasmodium 
irteco.x—is  conveyed  by  Culcx  pipiens.  I hat  of  monkeys — Plasmodium 
■iochi~hy  a species  of  mostiuito  ns  vet  undiscovered;  nor  has  the 
iialaria  of  bats  yet  lieen  worked  out. 

^I-or  methods  of  making  and  staining  blood-films  see  Chapter  .\lii. 
tor  coloured  reproduction  of  the  parasite  see  annexed  Plate. 


I'IG.S. 

I to  5. 
6. 

7.  8,  9. 

CO  to  15. 
16,  17. 

18. 

19. 

20. 

21. 

22. 

23- 

24,  25. 


Stained  until  Leishman  s Stain. 

Stages  of  benign  tertian  parasite. 

Gamete  benign  tertian. 

Characteristic  degeneration  of  red  corpuscles  containing 
benign  tertian  parasites  (Schiiffner's  dots). 

St.ages  of  quaitan  parasite. 

Stages  of  malignant  tertian  (sub-tertian)  which  are  seen  in 
peripheral  blood. 

Male  gamete,  malignant  tertian  (sub-tertian). 

Female  gamete,  malignant  tertian  (sub-tertian). 

Double  infection  with  malignant  tertian  (sub-tertian)  par.asites 
of  a red  corpuscle;  basophilic  granules  in  red  corpuscle. 

/ rypanosoma  tnvisii  (rat). 

Trypanosoma  gambiensc  (Congo). 

Spirillum  of  relapsing  fever  (stained  with  carbol  fuchsin) 
Amceba  coli. 
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The  following  are  the  morphological  differences  between  the 
three  malarial  parasites  : — 


Tertian.  Quartan. 

Malignant. 

Time  of  schizo- 
gonoiis  cycle, 

48  hours. 

72  hours. 

Irregular. 

Pyrexia  resulting, 

Every  other  day. 

Misses  2 days. 

Irregular  or  con- 
tinued. 

Effect  on  cor- 
puscles. 

Enlarged  and 
pale. 

Diminished  or 
normal,  and 
normal  colour. 

Not  definite. 
Parasite  small. 

Pigment, 

Fine.  Consider- 
able. 

Coarse. 

Scanty. 

Amoeboid  ten- 

dency. 

Very  marked. 

Less  marked. 

Active. 

No  of  merozoites, 

12  to  24. 

9 to  12. 

Variable,  but  few. 

Site  of  sporu- 
lation. 

Peripheral  blood. 

Peripheral  blood. 

Liver,  spleen,  and 
bone  marrow. 

Male  spoi'onts,  * 

Circular  or  oval. 
10  /a  in  diameter. 
Large  nucleus 
central. 

Lightly-stained 

protoplasm. 

Circular  or  oval. 

Crescent  or 
sausageshaped. 
Pigment  granules 
scattered. 

Female  sporonts,* 

Circular  or  oval. 
i2-i6/iin  diameter 
Cytoplasm  stains 
deeply. 

Circular  or  oval. 

Crescent  or 
sausage-shaped . 
Pigment  granules 
aggregated  round 
nucleus. 

Schiiffner’s  dots 
[i.e.,  fine  red 
granules  through- 
out infected  cor- 
puscle). 

Present. 

Absent. 

Absent. 

Coarse  gianules 
and  clefts  may 
occur  round 
parasite. 

It  is  only  at  maturity  that  the  sporonts  are  seen  in  the  peripheral 
blood. 
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Experimental  Proof  of  the  Mosquito  - malarial 

Theory. — Experiments  on  behalf  of  the  Colonial  Office  and  of  the 
London  School  of  Tropical  Medicine  were  carried  out  in  1900. 

Drs.  Sambon  and  Lo'ici,  with  visitors  and  servants,  lived  for  the 
three  most  malarial  months  of  the  year  in  Ostia  (one  of  the  most 
malarial  localities  of  the  Roman  Campagna).  They  moved  about 
freely  during  the  day  in  all  weathers,  drank  the  local  water,  took  no 
quinine  —in  fact,  took  no  precautions  whatever  beyond  retiring  to 
their  mosquito-proof  hut  from  sunset  to  sunrise.  The  neighbouring 
Italian  peasants  all  suffered  from  malaria,  while  the  exjjerintental 
party  enjoyed  complete  immunity. 

While  this  experiment  was  in  progress,  some  mo.squitoes  were 
fed  in  Rome  on  the  blood  of  malarial  patients,  and  subsetiuently 
forwarded  alive  in  suitable  cages  to  the  London  School  of  Tropical 
Medicine,  where  they  were  allowed  to  feed  on  the  late  Dr.  P. 
Thurburn  Manson  and  George  Warren — the  laboratory  assistant — 
neither  of  whom  had  been  abroad  or  exposed  to  any  malarial 
inlluences.  They  both  developed  fever  in  about  fourteen  days,  and 
abundant  malarial  parasites  were  found  in  their  blood. 

Requisite  Conditions  for  the  Appearance  of  Malaria. — As  far  as 
we  at  present  know,  all  of  the  following  factors  must  be  piesent  ; — 

1.  The  presence  of  definite  genera  and  species  of  the  Anophc/in,r. 

2.  The  present  or  recent  existence  of  human  malarial  ca.ses. 

3.  Favourable  climatic  conditions  for  the  moscpiito. 

4.  Susceptibility  of  the  mosquito. 

5.  Susceptibility  of  the  healthy  person  bitten  by  the  infected 
mosquito. 

6.  .\n  interval  of  some  ten  or  twelve  days  between  the  time  that 
the  mostjuito  has  fed  on  infected  blood  and  the  biting  of  a healthy 
person. 

Inununity. — That  a certain  amount  of  immunity  may  be  acquired 
is  considered  by  some  as  most  probable,  on  account  of  ( i ) the  rela- 
tive insusceptibility  of  certain  natives  ; (2)  the  insusce]itibility  of 
certain  individuals  to  repeatcrl  exposure  or  experimental  inocula- 
tion. 

.-/.  Plehn,  ht)wever,  considers  that  one  attack  predisposes  to 
others — possibly  rclap.ses;  but  that  relapses,  if  properlv  treated, 
become  less  .severe  until  finally  tolerance  is  established,"  which  is 
not  absolute,  nor  is  it  a true  immunity.  Removal  to  another 
neighbourhood,  or  les.sencd  resistance,  may  result  at  any  time  in 
increased  virulence  on  the  part  of  the  parasite. 

The  hypothetical  endotoxins  arising  from  the  dead  protopkasm  at 
the  time  of  sporulation,  seem  to  disappear  quickly,  and  thus  allow 
any  remaining  parasites  to  continue  their  development  until  the  next 
sporulation. 

Theie  is  no  reactive  formation  of  antibodies,  and  no  ])ermanent 
active  immunity. 

Among  natives  a certain  type  of  immunity  seems  to  be  often 
inborn,  and  children’s  blood  may  exhibit  the  parasite  without  signs 
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of  fever.  This  condition  probably  begins  during  foetal  life,  when 
the  endotoxins  circulating  in  the  maternal  blood  pass  into  the 
placenta  circulation. 

Europeans  may  acquire  a somewhat  similar  immunity  by  the 
prophylactic  use  of  quinine,  for  the  parasites  are  accessible  to  the 
action  of  quinine  at  some  stage,  and  the  latency  is  produced  when 
the  parasites  have  been  destroyed  by  the  quinine  and  the  endotoxins 
liberated.  To  secure  the  action,  half  a gramme  of  quinine  should 
be  administered  every  fourth  day  while  the  individual  is  residing  in 
a malarial  neighbourhood,  and  for  six  months  after  leaving  it,  or 
after  the  last  relapse. 

Predisposing  Causes— i.  C/hnate  and  Season.— K certain 
amount  of  heat  and  moisture  are  necessary  for  the  development  of 
the  anophelincc. 

In  the  tropics  these  conditions  are,  of  course,  obtained,  although 
the  wet  season  will  be  the  most  suitable  time  for  the  mosquitoes  to 
breed. 

In  temperate  climates  the  disease  only  appears  during  the  warmer 
months  of  the  year,  and  of  these  the  late  summer  or  early  autumn 
are  most  favourable  to  the  spread  of  the  malignant  variety;  hence 
the  name  sometimes  given  to  it,  “sestivo — autumnal  fever.” 

. 2.  Moisture. — Low  and  marshy  land  is  especially  malarious,  since 
it  is  admirably  adapted  for  breeding  grounds. 

3.  Soil. — Impervious  subsoil  giving  rise  to  swampy  collections  of 
water  is  highly  dangerous,  being  especially  favourable  for  breeding 
of  anophelina. 

The  higher  this  subsoil  water  the  greater  the  chance  of  stray  pools. 

Railway  cuttings,  embankments,  &c.,  during  construction  are 
frequently  the  cause  of  a rise  in  the  subsoil  water.  It  is  well 
known  that  gangs  of  labourers  employed  in  such  undertakings  are 
visited  by  outbreaks  of  malaria,  which  are  usually  attributed  to 
some  inherent  malarial  property  of  the  newly-turned  soil.  It  has, 
however,  never  yet  been  proved  that  no  malarial  focus  was  present 
amongst  the  labourers  themselves,  nor  that  anophelina:  were  absent. 
Until  this  is  done,  therefore,  it  is  not  unreasonable  to  conclude  that 
the  engineering  undertakings,  by  raising  the  neighbouring  subsoil 
water  and  by  creating  surface  boles,  have  given  the  best  facilities 
for  the  propagation  of  any  anophe/ina:  in  the  neighbourhood,  and 
that  .such  mosquitoes  have  found  an  infected  workman.  An  out- 
break will  naturally  follow. 

4.  Food  or  Water.  —There  is  no  evidence  that  the  malarial  parasite 
can  live  in,  or  be  conveyed  by,  water  or  food  of  any  kind. 

5.  Age,  Sex,  and  Race. — Children  and  infants  are  more  susceptible 
than  adults,  so  much  so  that  Koch  considers  the  percentage  of  infected 
children  under  ten  to  be  an  index  to  the  amount  of  malaria  in  that 
locality,  and  to  represent  the  liability  of  immigrants  to  contract 
malaria  (endemic  index'.  Certain  natives  of  malarious  tropical 
regions  seem  to  be  partially  immune.  This  has  been  ascribed  to 
frecpient  infections  during  youth. 
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6.  Loiality. — The  prevalence  of  malaria  is  limited  to  the  geugra- 
I phical  range  of  the  incriminated  auopheUtue,  and  is  therefore  rare 
, at  most  high  altitudes. 

A person  once  infected  may,  however,  suffer  from  relapses,  al- 
I though  far  from  the  locality  of  incidence.  This  fact  should  he  borne 
i in  mind  when  investigating  cases,  in  which  otherwise  an  error  might 

< easily  be  made. 

Pathological  Anatomy— i.  The  Blood.— ’Y\\axe.  is  a tripartite 
. anemia.  The  volume  of  the  blood  is  diminished,  there  is  a diminution 

< of  the  hemoglobin  value,  and  there  is  an  oligocythemia. 

A characteristic  leucocytic  variation  also  occurs  as  a relative  in- 

< crease  in  large  mononuclear  elements,  which  may  reach  20  per  cent. 
( or  more  of  all  leucocytes  found.  This  condition  may  be  found  as 
I long  as  three  or  more  months  after  an  attack. 

The  methods  of  taking  and  staining  blood  films  is  dealt  with  in 
< Chapter  .\lii.  (<f.v.)‘. — 

In  unstained  specimens  — 

(ir)  Concave  mirror') 

(b)  Small  stop  >■  should  be  used. 

(c)  No  condenser  > 

In  stained  specimens — 

((z)  Flat  mirror) 

{^)  Large  stop  [-should  be  used. 

(c)  Condenser  1 

2.  '/he  Spleen. — In  this,  as  in  the  other  organs,  the  cunilitions 
(described  refer  chiefly  to  the  malignant  variety,  since  death  from 
1 benign  infections  is  rare. 

The  si>leen  is  enlarged,  soft,  and  dark  or  black.  The  jrulp  is 
crowded  with  infected  corimscles.  There  is  marked  phagocytosis, 

■ some  of  the  jjhagocytes  containing  entire  blood-corpuscles  as  well  as 
I parasites  and  pigment. 

On  section,  the  surface  is  of  a slaty  colour  and  the  trabecuk'e 
I prominent. 

In  old-standing  cases  amyloid  changes  may  be  present. 

3.  The  Liver. — This  organ  is  dark-brown  (jr  slate-grey  in  colour, 
and  is  usually  enlarged.  In  chronic  cases  there  may  be  a non-atropic 

I perilobular  fibrosis,  and  amyloid  changes  occasionally  supervene. 
The  preliminary  hepatitis  rarely,  if  ever,  proceeds  to  ab.scess  for- 
mation. 

4.  '/'he  Jyrain.  Punctiform  hatmorrhages  are  frequently  found. 
The  capillary  endothelium  is  jihagocytic  and  swollen,  and  the  lumen 
will  be  found  to  be  crowded  with  infected  corpuscles.  The  grey 

1 matter  is  darkened. 

5.  /he  L>one-marroiu. — I his  is  much  pigmented,  the  [rigment 
being  found  not  only  in  the  blood-ve.ssels,  but,  as  in  the  case  of  the 
spleen,  in  the  parenchymatous  cells  also. 
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6.  The  Kidneys. — There  is  slight  enlargement,  with  a pale  cortex, 
and  little  or  no  pigmentation. 

Pigmented  leucocytes  and  infected  corpuscles  may  be  found  in 
the  glomeruli  and  intertubular  vessels.  In  very  rare  instances  the 
kidneys  may  be  the  chief  seat  of  localised  infection,  as  in  Ewing’s 
fatal  case  of  acute  htemorrhagic  malarial  nephritis. 

7.  The  Gastro-intestinal  Tract. — The  pathological  appearances 
are  usually  insignificant,  although  occasionally  the  intestine  may  be 
the  seat  of  special  infection. 

In  one  case  under  the  author’s  care,  a Chine.se  boy  was  admitted 
to  hospital  with  malignant  malaria  and  continued  fever.  In  two 
days  the  temperature  dropped  to  sub-normal,  and  the  stools  became 
loose,  green,  and  extremely  offensive.  This  condition  continued 
for  a day  and  a half  when  death  occurred.  Post-mortem: — -Two  feet 
of  the  small  intestine,  just  above  the  ileoctecal  valve,  were  found  to 
be  practically  gangrenous,  with  an  extensive  small-celled  infiltration 
of  the  submuco.sa,  some  sloughing  of  the  mucosa,  and  evidences  of 
pigmentation.  Whether  the  two  conditions  were  in  any  way  related 
is  an  interesting  point. 

Symptoms. — After  a healthy  individual  has  been  bitten  by  an 
infected  mosquito,  the  sporozoites,  thus  introduced,  attack  blood- 
corpuscles. 

These  parasites  multiply  by  schizogony  in  geometrical  progression, 
until,  after  a variable  time,  they  become  sufficiently  numerous  to 
cause  a reaction  in  the  body  of  their  human  host.  This  incubation 
period  \7vc\t%  according  to  the  parasite,  e.g. — 

In  benign  tertian  (Fig.  55)  it  is  . . • 14  days. 

In  quartan  it  is  . . . . . 21  ,, 

In  malignant  fever  it  is  . . .10  to  12  ,, 

These  periods  are  those  which  have  been  determined  by  close 
obsei-vation  or  experimental  inoculation,  but  they  may  apparently  be 
prolonged  in  many  cases. 

Tertian  Fever.  — If  a single  infection  has  taken  place  febrile 
paro.xysms  will  occur  at  intervals  of  about  48  hours,  representing 
a general  sporulation  of  the  parasites  in  the  blood. 

If  two  different  infections  have  occurred,  sporulation  of  the  two 
generations  will  naturally  take  place  at  different  times,  and  a more 
or  less  quotidian  fever  will  result. 

In  the  same  way  multiple  infections  may  give  rise  to  an  irregular 
kind  of  remittent  fever. 

There  are  seldom  any  prodromata. 

The  patient,  who  has  been  feeling  quite  well  previously,  is  quickly 
attacked  by  malaise,  headache,  and  perhaps  vertigo  or  nausea.  _ If 
the  temperature  is  taken  it  will  be  found  to  be  slightly  raised.  Very 
soon  a feeling  of  chilliness  supervenes,  amounting  in  most  cases  to  a 
definite  rigor.  The  pupils  are  dilated  ; the  pulse  is  small,  of  high 
tension,  and  fast;  the  headache  is  .severe;  and  nausea  and  vomit- 
ing are  not  uncommon. 
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After  about  ten  minutes  to  one  hour,  during  which  the  tempera- 
ture has  been  rapidly  rising,  the  rigor  passes  off,  and  subjective 
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sensations  of  intense  heat  are  experienced,  generally  known  as  the 
hot  sta"e. 

The  skin  is  flushed,  hot,  and  dry.  The  pulse  is  softer,  and  some- 
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times  dicrotic.  The  initial  headache  persists,  and  there  is  intense 
thirst.  The  skin  is  sallow  and  yellowish;  the  face  flushed,  and 
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coniunctivfe  infected;  the  tongue  is  dry  and  dirty  brown.  It  is 
during  this  stage  that  the  temperature  reaches  its  maximum— about 
104°  or  105°  F. 
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After  continuing  for  four  or  five  hours  the  hot  stage  terminates  by 
diaphoresis  which  is  often  profuse.  The  temperature  falls  in  a few* 
hours  to  normal,  or  even  below  normal.  The  pulse  slow’s  and 
becomes  more  regular,  and  all  the  urgent  symptoms  abate  until  the 
next  paroxysm. 

If  untreated,  the  paroxysms  will  recur  with  great  regularity. 

The  usual  lime  for  attack  is  betw  een  midnight  and  midday. 

The  connection  between  the  clinical  symptoms  and  the  life  history 
of  the  parasite  is  shown  in  the  annexed  chart  (Fig.  56)  of  a single 
benign-tertian  infection,  above  which  is  given  a diagram  of  the 
parasite  at  the  different  stages. 

It  will  be  noticed  from  the  chart  that  the  parasite  (and  this  is  true 
except  during  spontaneous  recovery,  or  under  the  influence  of 


Pig-  57-— Single  quartan  infection. 


quinine)  [jcrsists  in  the  blood  during  the  jjeriod  of  afervescence,  and, 
therefore,  w e gather  that  the  fever  is  not  directly  due  to  the  parasite. 
It  is  more  than  possible  that  when  sporulation  is  completed,  and 
rupture  of  the  corpmscle  has  set  free  the  merozoites,  that  some  toxin, 
elaborated  by  the  parasite,  is  at  the  same  time  liberated,  and  is  the 
cause  of  the  febrile  attack. 

Quartan  Fci’er.  As  in  the  case  of  tertian  fever,  there  may  be 
either  single  or  nuilli]de  infections. 

single  quartan  infection  (Fig.  57)  gives  rise  to  sporulation  of 
the  parasite  and  febrile  attacks  at  intervals  of  about  .seventy-two 
hours;  that  is  to  say,  that  there  will  be  a period  of  two  days  with 
normal  temjK'rature  intervening  between  each  febrile  paroxvsm. 

The  (juarlan  parasite  (//.  malaria)  is  seen  in  the  peripheral  cir- 
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culation  with  much  greater  relative  frequency  than  are  the  other 
forms. 

It  is  this  type  of  disease  which  tends  to  be  more  common  in 
temperate  climates,  and  it  certainly  runs  a more  benign  course, 
so  much  so  that  occasionally  all  stages  may  be  observed  in  the 
blood  of  a patient  free  from  fever,  although  with  a tertian  infection 
the  presence  of  segpnenting  parasites  almost  invariably  portends  an 
approaching  paroxysm. 

The  symptoms  of  an  actual  attack  resemble  those  of  a benign- 
tertian  infection  and  need  not,  therefore,  be  again  enumerated. 

A cachectic  state  is  much  less  easily  induced  in  this  type  of 
malaria  than  in  the  other  forms. 


Fig.  58.— Type  of  malignant  infection  (normal  course). 


Malignant  Malaria. — This  most  serious  type  of  malaria  (due  to 
infection  by  H.  prceco.x)  only  occurs  in  temperate  climates  during 
late  summer  and  autumn;  hence  the  Italian  name,  “xstivo- 
autumnal  fever.”  In  the  tropics,  however,  it  prevails  fairly 
widely.  In  most  ways  it  differs  essentially  from  the  two  benign 
varieties. 

The  parasite  has  a 48-hour  cycle,  and,  therefore,  is  frequently 
known  as  “malignant  tertian.”  Multiple  infections  are,  however, 
the  rule,  and  the  type  of  fever  is  notably  irregular,  the  pyre.xia 
usually  being  remittent  or  subcontinuous. 

The  paroxysms  often  extend  to  twenty -four  hours  in  length. 
Rigors  are  less  common  than  in  the  benign  types.  Pernicious 
symptoms  are  frequently  manifested. 
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Other  points  of  difi’erence  are — that  the  parasite  is  almost  un- 
piginented ; that,  while  the  young  fonns  are  seen  in  the  peripheral 
blood,  the  sporulating  forms  are  confined  to  the  spleen  and  other 
organs,  and  do  not  circulate;  moreover,  the  gamete  is  crescent- 
shaped, and  not  round  as  with  the  benign  types. 

For  practical  clinical  purposes  we  can  divide  malignan!  infections 
into  three  main  types : — 

1 . A normal  type. 

2.  A gastro-intestinal  type. 

3.  A cerebral  type. 

1.  The  Normal  Type  (Fig.  58). — Most  of  the  clinical  symptoms 
resemble  those  of  the  benign  infections,  but  are  all  more  aggra- 
vated. 

The  headache  is  worse  ; vomiting  and  diarrhcea  are  more  fre- 
quently met  with,  especially  in  children  ; either  delirium  or  a 
pseudo  typhoid  state  are  not  uncommon.  There  is  usually  more 
severe  fever,  of  a remittent  rather  than  intermittent  course. 

After  apparent  recovery  there  is  a considerable  tendency  to  re- 
lapses, at  intervals  of  eight  to  fourteen  days. 

There  is  often  much  destruction  of  blood-corpuscles  in  these  fevers, 
and  they  are  usually  followed  by  serious  cachexia. 

During  the  progre.ss  of  such  an  attack  it  is  not  uncommon  for 
grave  symptoms  to  develop. 

2.  Ihe  Gastro-iniestinal  Type.  — In  these  cases  some  part  or  other 
of  the  gastro-intestinal  tract  seems  to  be  especially  involved: — 

(a)  'The  Ttomach. — We  then  have  what  is  known  as  a “bilious 
remittent  ” type. 

With  each  fresh  paro.xysm  there  is  inten.se  gastric  distre.ss,  with 
bilious  vomiting  and  sometimes  diarrhcea.  The  skin  is  markedly 
jaundiced.  In  such  cases,  although  the  mortality  is  not  very  great, 
yet  profound  ana'mia  usually  results.  In  other  cases  the  condition 
may  gradually  pass  into  a typhoid  state,  with  low,  muttering  delirium 
and  dryf  tongue,  of  which  state  the  prognosis  is  bad. 

[b]  Tilt  Intestinal  Tract. — A malarial  infection  in  this  situation 
may  result  either  in  a dysenteric  or  a choleraic  type. 

In  the  former  a sudden  attack  of  diarrhoea,  with  blood  and  mucus 
in  the  stools,  may  supervene,  or  ha2inatemesis  and  hiemorrhages 
from  the  bowel  occur  without  warning.  In  the  choleraic  type  a 
sudden  watery  diarrhcea  occurs — not  the  rice-water  stool  of  cholera, 
as  it  always  preserves  a certain  bilious  character,  hut  leading  to 
aphonia,  sunken  features,  .shrivelled  fingers,  suppression  of  urine, 
and  fatal  collapse. 

3.  'The  Cerebral  'Type. — The  following  is  a resumci  of  a description 
by  'J'hayer: — 

After  several  paroxysms,  with  the  usual  delirium  and  vomiting, 
drowsine.ss  or  coma  supervene.  The  pulse  becomes  rapid,  feeble, 
and  irregular.  The  skin  is  hot  and  dry.  The  ccmjunctiva;  are 
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injected;  the  tongue  is  dry  and  coated.  The  reflexes  are  often 
absent ; the  pupils  dilated. 

The  temperature  may  remain  high,  with  continued  coma,  for 
several  days. 

If  the  attack  is  not  fatal,  a gradual  improvement  may  occur,  with 
defervescence  and  sweating,  during  which  the  patient  is  either  dull 
and  apathetic  or  actively  delirious. 

Tetanic  convulsions  have  been  observed.  Other  cerebral  symp- 
toms are  not  infrequently  seen,  such  as  meningitis,  transient 
hemiplegia,  aphasia,  amaurosis,  vertigo,  and  some  symptoms  de- 
scribed by  Torti  and  Angelini  as  resembling  those  of  disseminated 
sclerosis. 

It  is  probable  that  all  these  cerebral  symptoms  are  due  to 
embolism  of  the  cerebral  capillaries  by  the  malarial  parasite  and 
its  products.  It  was  formerly  thought,  by  those  who  noticed 
pigment  in  the  cerebral  capillaries,  that  the  symptoms  were  due 
to  a resulting  thrombosis,  but  post-mortem  observation  has  been 
credited  with  demonstrating  the  parasitic  embolism. 

This  is  almost  certainly  the  case  in  those  instances  of  malarial 
amblyopia  which  sometimes  supervene  in  a cerebral  pernicious 
attack.  Since  amblyopia  is  sometimes  caused  by  overdoses  of 
quinine,  it  is  as  well  to  copy  here  the  differential  table  usually 
given  in  the  text-books : — 


Amblyopia. 


From  Quinine. 

Malarial. 

History, 

Large  doses — 30  grs.  or 
more. 

Quinine  may  or  may  not 
have  been  given. 

Onset,. 

Sudden — in  both  eyes. 
Also  deafness. 

Not  necessarily  both  eyes. 
No  deafness. 

Pupils, 

Dilated. 

No  reaction  to  light. 

React  to  light. 

Vision, 

Completely  lost  for  a 
time. 

Never  quite  lost. 

Ophthalmoscope, 

White  haze  over  fundus. 
Disc  pale. 

Vessels  constricted. 

Optic  neuritis. 

Disc  grey-red. 

Retinal  haemorrhages. 

Termination, 

Usually  slight  permanent 
defect  in  vision  or  col- 
our. 

Some  cases  recover  com- 
pletely. 

Treatment, . 

Stop  quinine. 
Give  amyl  nitrite. 

Give  Quinine. 

MALARIA. 


279 


Complications  and  Sequelae.— is  a fretjuent 
complication  or  sequel.  It  is,  however,  not  of  malarial  origin, 
although  the  diminished  resistance  after  malarial  attacks  doubtless 
favours  the  incidence. 

Enteric  Fever. — It  was  once  thought  that  a separate  entity — 
typho-malarial  fever — existed.  This  is  not  so.  Occasionally  the 
two  diseases  may  exist  simultaneously,  as  in  a case  which  Craig  has 
reported.  More  often,  however,  a malarial  attack  will  be  acquired 
during  a typhoid  convalescence. 

Dysentery,  cholera,  tuberculosis,  or  any  of  the  specific  infectious 
diseases  may  co-exist  with  malaria. 

.Severe  neuralgias,  neuraslhenia,  or  hysteria  may  follow  a malarial 
illness,  but  post-malarial  psychoses  are  rare.  The  most  common 
conclusion  of  a severe  malaria  is  : — 

Malarial  Cachexia  {Cachexia  paludeenne).  — \’a  consequence 
of  acute  and  frequent  malarial  attacks,  a condition  of  anremia  is 
established,  associated  with  a chronically  enlarged  spleen. 

The  skin  is  clay-coloured  or  yellowish-green,  especially  on  the 
face  and  the  dorsum  of  the  metacarpal  and  phalangeal  joints. 
There  is  emaciation,  weakness,  and  lassitude.  There  is  diaphoresis, 
insomnia,  and  anorexia. 

Gradually  a chronic  parenchymatous  nephritis  is  set  up,  marked 
by  dropsy  and  albuminuria.  Miscarriages  often  take  place,  and 
sterility  is  a frequent  consequence  of  the  cachexia  (IVeatherley). 

In  advanced  cases  eye  affections  are  not  uncommon,  such  as  : — 

Keratomalacia,  in  which  both  cornea;  may  slough  in  twenty-four 
hours.  ( luinine  and  immediate  enucleation  of  the  eye  first  affected 
should  be  tried. 

Keralilis  dendritica  (Kipp),  consisting  of  a superficial  serpiginous 
ulceration  of  the  cornea,  accompanied  by  photophobia,  lachrymation, 
and  supraorbital  neuralgia. 

Keralilis  profunda  (Kipp),  occurring  as  a grey  infiltration  in  the 
middle  or  deep  corneal  layers.  It  should  be  treated  by  (juinine 
internally,  and  atropine  and  fomentations  locally. 

Note.  — I 'an  der  Burg  and  .Martin  advise  the  administration  of 
quinine  in  every  tropical  corneal  affection  attended  by  fever. 

Optic  neuritis,  retinal  lucmorrhages,  and  opacity  of  the  vitreous 
are  all  occasional  eye  developments  in  malarial  cachexia. 

Gangrene  may  occur  in  the  cheeks,  gums,  genitals,  extremities,  tS:c. 
^lultiple  abscesses  and  boils  are  not  infrequent.  The  cachectic 
condition  may  drag  on  for  years,  with  occasional  transient  attacks 
of  fever. 

Death  finally  ensues  from  exhaustion,  amyloid  or  leukiemic 
conditions,  or  from  intercurrent  disease. 

Diagriosis. — The  examination  of  the  blood  is  the  e.ssential 
procedure  in  diagnosis,  and  it  is  impossible  to  make  reliable 
examinations  unless  familiar  with  the  appearances  of  normal  blood, 
h'or  remarks  on  this  subject  the  reader  is  referred  to  Chapter  xlii. 
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Five  main  diagnostic  points  will  be  at  our  disposal ; — 

1 . The  presence  of  the  parasite  in  the  corpuscles. 

2.  The  presence  of  pigmented  leucocytes. 

3.  A relative  increase  in  large  mononuclears. 

4.  An  enlarged  spleen. 

5.  A response  to  quinine  treatment. 

Malignant  malaria  is  the  type  most  likely  to  be  confused  with 
other  conditions,  such  as  typhoid,  phoebism,  urtemia,  cerebral 
hasmorrhage,  and  yellow  fever. 

Malarial  cachexia  may  easily  be  mistaken  for  kala-azar  and 
leukaemia. 

Prog’nOSiS. — Tertian  and  quartan  infections  practically  always 
recover,  and  certainly  do  so  when  treated  with  quinine ; quartan 
fever,  however,  is  very  tenacious,  and  relapses  may  occur  after 
long  intervals. 

In  the  malignant  variety  the  prognosis  should  be  veiy  guarded  in 
untreated  cases.  Spontaneous  recovery  sometimes  occurs,  but  there 
is  a great  tendency  to  cachexia.  With  early  treatment  the  prognosis 
is  quite  good,  but  if  pernicious  symptoms  show  themselves  the 
outlook  is  extremely  grave. 

Treatment. — Quinine  is  a specific.  The  organisms  rapidly 
disappear  after  taking  the  drug,  with  the  exception  of  the  gametes, 
which  are  but  little  affected. 

The  action  is  especially  noticeable  on  the  very  young  merozoites. 

The  principle  of  quinine  administration  therefore  is  to  secure  its 
presence  in  solution  in  the  blood  at  the  time  of  sporulation. 

Quinine  is  rapidly  absorbed.  It  appears  in  the  urine  in  fifteen 
minutes.  Most  of  it  is  eliminated  in  twenty-four  hours,  but  some 
remains,  and  it  has  therefore  a cumulative  action. 

It  was  formerly  thought  that  heroic  doses  of  15  to  30  grains  were 
necessary  to  cure  the  condition ; but  it  can  be  experimentally  proved 
that  5 grains  are  sufficient  to  kill  a generation  of  benign  parasites. 
In  malignant  infections  double  doses  can  be  given  with  advantage. 

Quinine  acts  best  when  in  solution,  but,  unfortunately,  the  salt 
most  commonly  sold  and  used  is  the  sulphate,  which  is  very 
insoluble.  This  difficulty  is  surmounted  by  the  addition  of  an  acid 
— a practice  which  is  harmless  if  a tonic  only  is  indicated,  but  is 
highly  objectionable  when  large  doses  are  given  in  fever.  Other 
salts  of  quinine,  however,  are  quite  soluble,  and  the  following  table 
will  serve  as  a guide  to  a choice  of  preparation : — 
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Percentage 

Solubility 

Equivalent 
Value  to  Quill- 

Name  of  Salt. 

of  the 
Alkaloid  in 

in 

Cold  Water. 

ine  Sulphate 
(Quinine 

the  Salt. 

Sulphate  = i). 

The  alkaloid  is: — 
{Quinhia,  C»oH24N20-..3H.jO. 

Ill  parts. 

Sulphate, 

800 

(C2oH.,4N  O^l-iH  .SOiisH  0 

73 '5 

Hydrochlorate, 
C20H24N2O  .HCl2HoO.  . 

8i-8 

40 

■9 

Bihj’drochlorate, 

C20H24N.,O22HCl3H2O, 
Hydrobromate, 
C2oH24N.202HBrtl,0,  . 
Bihj’drobromate, 

72*0 

76*6 

I 

45 

1‘02 

•96 

C2oH24N2022HBr3H20. 

Bisulphate, 

6o‘o 

7 

1-23 

1-24 

C2oH24N202H2S047H.,0,  . 

Phosphate, 

59' I 

1 1 

78 

(C2oH24N202)3(H..,P04);6H20, 

Valerianate, 

72-8 

lOI 

C2oH24N20;C5H,„0...,  . 

Factate, 

75'7 

IIO 

■97 

C2oH24N20oC3H(;03, 

Salicylate, 

78‘2 

10 

■94 

C20H24N.2O2C:H,jO3,  . 

70-1 

225 

ro5 

Hydrochlorosulphate, 

74 '3 

2 

■99 

-Vrseniate, 

C20H2,N2O2.VsH3O4H2O,  . 

09 '4 

( Slightly  1 
( soluble  ) 

ro6 

The  treatment  of  hentfn  tertian  and  quartan  infections  should 
(consist  of : — 

R.  — Quin,  bihydrochlor. . . . . • gr-  v. 

Aq.  chlorof.  ad  ....  . o'- 

M.  Ft.  Mist. 


Sis;. — 5i.  when  tlie  temperature  is  normal,  and  continue 
twice  daily  for  a week. 


If  the  fever  is  at  an  end  by  then,  the  following  pill  should  be 
prescribed  : — 

R.  — F'erri  hypophosph. , ....  gr.  ij. 

Quin,  bisulph.,  .....  gr.  i. 

Acid  arseniosi,  . . . . -gr. 

•M.  Ft.  pil.  i. 

— One  pill  to  be  taken  thrice  daily  after  food  for 
fourteen  days. 

The  treatment  oj  malrspiasU  infections  must  be  prompt. 

Ten  grains  of  cjuinine  should  be  immediately  administered,  by  the 
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mouth  if  possible,  followed  by  5 grains  every  four  hours  for  a week, 
with  gradual  reduction. 

If  the  patient  is  unconscious,  or  comatose,  or  has  severe  gastric 
symptoms,  then  the  quinine  should  be  administered  intramuscularly, 
or  by  intravenous  injection  : — 

IJ. — Quin,  bihydrochlor.,  . . . • gt-  xv. 

Sod.  chlor.,  . . . . . . gr.  i. 

Aq.  destil., 3ijss. 

M.  Ft.  Sol. 

Sig. — The  solution  to  be  injected  intravenously  (after  previous 
warming),  and  repeated,  if  necessary,  several  times  at  intervals  of 
four  hours  ; or ; — 

IJ. — Quin  bihydrochlor.,  . . . • gt-  xv. 

Aq.  destil., 3i. 

M.  Ft.  Sol.  hypoderm. 

Sig. — The  solution  to  be  injected  deeply  into  the  muscles  of  the 
scapular  or  gluteal  region,  and  the  dose  repeated,  if  necessary, 
several  times. 

Note. — This  has  been  said  to  cause  abscesses,  but  should  not  do  so 
if  antiseptic  precautions  are  taken. 

Other  D7-ugs. — Other  drugs  besides  quinine  have  been  advocated 
from  time  to  time,  but  with  such  an  invaluable  specific  no  other 
drug  is  necessary  or  advisable. 

The  drug  to  which  some  attention  has  been  turned  is  methylene 
blue  (or  tetramethylthionine  hydrochloride).  It  is  claimed  that  a 
certain  specific  action  is  exerted  by  this  substance  on  the  malarial 
parasite.  The  dose  is  1 to  5 grains,  but  its  use  need  scarcely  be 
attempted. 

Many  quinine  esters  and  other  addition  compounds  have  been 
put  before  the  public.  Such  are 

1.  Euquinine  = Q.  ethylcarbonate,  5 to  lo  grains.  Soluble  in 
alcohol. 

2.  Acetylquinine.  Has  a vile  taste. 

3.  Benzoylquinine.  Quite  inert. 

4.  Phosphorylquinine.  Quite  inert. 

5.  Saloquinine,  15  to  30  grains.  .Soluble  in  alcohol. 

6.  Quinine  camphorate,  i to  10  grains.  Soluble  in  alcohol. 

7.  (^.  bihydrochlorocarbamide,  5 to  15  grains.  Soluble  in  water. 

8.  Q.  saccharinate.  Insoluble. 

9.  Q.  sulphocarbolate,  i to  5 grains.  Soluble  in  alcohol. 

10.  Q.  sulphocresotate,  i to  5 grains.  Soluble  in  water. 

11.  Q.  vanadate. 

Of  these  euquinine  is  .alone  worthy  of  attention. 

Another  malarial  remedy  with  a quinine  basis,  and  which  is  of  un- 
doubted benefit  in  many  cases,  is  the  celebrated  Warbin-g's  tincture, 
of  which  the  formula  is  : — 


MALARIA. 


283 


R. — Aloes  socot.,  ......  4 

Rhei  rad.,  ......  4 

Angelica;  sem. , .....  4 

Conf.  damocratis,  .....  4 

llelenii  rad.,  ......  2 

Croci  sativi,  ......  2 

Freniculi  .seni.,  . . . . . . ■ 2 

Cret.  ])rivp. , ......  2 

Gentian  rad.,  ......  1 

Ledoaria;  rad.,  ......  i 

Pip.  ciibeba',  ......  i 

Myrrh  elect.,  ......  i 

Camphora,  ......  i 

Bolet.  laricis,  ......  i 

Digest  c 500  proof  spirit  on  water  bath  for  twelve  hours;  e.\pre.ss  ; 
-add  : — 

Quin,  sulph.,  ......  to 


Continue  heating  till  quinine  is  dissolved,  and,  when  cold,  fdter. 

Sig. — The  Warburg’s  tincture. 

In  prescribing  quinine  it  should  be  remembered  that  its  ineom- 
'patihles  are  : — 

(<i)  Alkalies. 

(A)  .Alkaline  carbonate. 

(<■)  Astringents. 

The  treatment  of  malarial  eaeliexia  should  be  directed  towards  a 
^general  restoration  of  the  system. 

The  patient  should  be  removed  to  a healthy  locality. 

Small  doses  of  quinine,  arsenic,  and  iron  should  be  given — such 
aas  the  pill  mentioned  previously. 

Rest  and  fresh  air  should  be  enjoined  and  excessive  exercise 
tforbidden.  Great  care  should  be  taken  to  avoid  chills  or  over- 
fatigue. 

The  diet  should  be  nutritious,  but  simple.  The  summer  should 
kbe  passed  at  a bracing  Pmglish  sea-side  place.  The  spring  and 
autumn  are  suitable  times  for  benefit  from  spas,  such  as  Ki.ssingen 
or  Momburg ; but  the  winter  should  be  spent  on  the  Italian  Riviera. 

Mereh's  syrup  is  an  excellent  tonic  in  malarial  cachexia  : — 

H.  — t^uin.  sulph.. 


Cinchoninm  sulph.,  aa. 

.AT 

Ac.  sulph.  dik,  (|.s.  to  dis.solve, 
01.  aurantii,  q.s.  to  flavour. 

Saccharin,  ..... 
-Sp.  vini.  rect.. 

• viij 

Glycerin,  aa,  .... 

• / S'j 

.Syrup  ad  ....  . 

■ ./-Axvj 

M. — Ft.  .Syru]). 

Si;q. — 5SS.  t.  d.  s.  p.  c. 
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For  the  paroxysmal  headache  and  neuralgia  so  common  after 
malaria,  the  following  is  recommended  : — 


R. — Quin,  hydrochlor.,  ....  gr.  iij. 

Tct.  cimicifugce,  .....  n^v. 

Caffeincit.,  . . . . . gr.  ij. 

Sp.  chlorof.,  .....  nvx. 

Inf.  aurant.  Co.  ad  . . . . 5>- 


M. — Ft.  Mist. 

Sig. — b.  d.  s. 

General  management  of  malaria. — Rest  in  bed ; blankets  for 
cold  stage  ; sponging  for  hyperpyrexia  ; nutritious  slop  diet ; and 
plenty  of  drinking  water.  - 

Prophylaxis.  — In  malarious  neighbourhoods  use  a mosquito  net. 
Do  not  live  too  near  natives. 

Search  out  and  abolish  any  breeding  grounds  for  mosquitoes. 

Take  quinine,  either  in  15  grain  doses  every  eight  days;  or, 
better,  in  2 grain  doses  every  morning. 

Public  prophylaxis  falls  mainly  under  the  following  heads  : — 

Mosquito  campaigns. 

Instruction  of  natives. 

Isolation  of  cases. 

Facilities  to  natives  for  obtaining  quinine. 
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CHAPTER  XXIX. 

MALTA  FEVER. 

Definition. — a specific  infectious  fever  of  extended  duration  and 
frequent  relapses,  characterised  by  copious  diaphoresis  and  frequently 
accompanied  by  articular  rheumatism  and  orchitis. 

Synonyms. — AJediterranean  fever,  Gibraltar  fever.  Rock  fever. 
Gastric  remittent  and  Bilious  remittent  fever.  Intermittent  typhoid, 
&c. 

History  and  Distribution. — The  disease  is  first  mentioned 
in  the  British  sanitary  reports  at  the  beginning  of  the  nineteenth 
century,  but  was  not  definitely  recognised  as  a specific  illness  until 
described  by  Marston  in  1859,  who  called  it  “ Bilious  remittent 
fever.” 

Previous  to  that  time  it  had  been  confounded  with  typhoid  or 
malaria.  Subsequent  researches  resulted  in  the  discovery  by  Bruce 
(at  Malta)  in  1887,  of  the  specific  organism,  the  Micrococcus 
melitensis. 

The  name  given  to  the  disease  is  somewhat  unfortunate  ; for, 
although  first  recognised  and  extremely  common  on  the  coasts  and 
islands  of  the  Mediterranean  Sea,  it  has  also  been  described  by 
Buchanan,  Lamb,  and  Pai,  as  occurring  in  India  ; while  the  recent 
investigations  of  Bruce,  M''right,  and  others  tend  to  show  that  it  also 
occurs  in  the  West  Indies  and  North  and  South  America.  Alanson 
has  noted  cases  with  the  same  clinical  symptoms  in  China  ; and  has 
also  seen  two  cases,  giving  the  serum  reaction,  which  originated  in 
England. 

Etiology. — The  discovery  of  the  Micrococcus  melitensis  by 
Bruce  has  heen  confirmed  by  Hughes,  Wright,  Durham,  and 
others. 

The  following  are  the  chief  points  with  regard  to  this  micro- 
organism : — 

1.  It  is  a very  small  round  or  oval  micrococcus. 

2.  It  is  about  M in  diameter. 

3.  It  is  often  seen  in  couples,  and  sometimes  in  chains  of  four. 

4.  Is  non-motile. 

5.  Is  readily  stained  with  basic  dyes. 

6.  Is  decolourised  by  Gram. 

7.  Does  not  ferment  glucose  as  do  other  streptococci  that  occur 
in  the  gut. 

8.  Renders  milk  alkaline  without  coagulation  (other  streptococci 
curdle  milk). 
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9-  Is  agglutinated  by  a specific  serum  in  dilutions  of  i in  i,ooo. 

10.  It  withstands  desiccation  for  some  time. 

11.  Meat  peptone  (agar  per  cent.)  proves  a good  culture 
medium. 

12.  Litmus-glucose-nutrose  agar  facilitates  isolation  of  the  coccus. 

13.  Is  of  slow  growth,  and  forms  rosette-shaped  white  colonies, 
becoming  tan  colour  after  a few  months. 

14.  Inoculations  of  pure  cultures  will  give  rise  to  the  same 
disease  in  monkeys  and  other  animals. 

15.  It  is  scarcely  to  be  found  in  the  peripheral  circulation, 

16.  but  occurs  in  large  numbers  in  the  spleen  and  liver. 

17.  It  is  stated  to  occur  in  the  milk  of  most  of  the  Maltese  goats. 

The  method  of  transmission  of  the  disease  is  uncertain. 

That  the  specific  coccus  occurs  in  fresh  goat-milk  might  indicate  a 
possible  channel  of  infection. 

Most  authorities  are  agreed  that  the  disease  is  not  contagious. 

Manson  considers  the  weight  of  evidence  to  point  to  its  diffusion 
by  air  currents  rather  than  by  food  and  water. 

The  mosquito  as  an  intermediate  host  has  been  weighed  in  the 
balance,  and  so  far  found  wanting. 

At  the  instigation  of  Ross,  a series  of  interesting  experiments  were 
carried  out  in  1904  by  two  naval  surgeons  (C.  M.  Levick  and  E.  H. 
Ross).  Non-immunes  were  in  close  contact  with,  and  even  slept  in 
the  bed  of,  two  severe  cases,  on  two  different  ships.  No  cases 
occurred  before  in  these  ships,  and  none  afterwards,  nor  did  these 
attendants  contract  the  disease  by  this  direct  contact  of  fomites,  &c. 
The  second  experiment  was  connected  with  transmission  by  inhala- 
tion, infected  dust,  &c. 

The  urine  of  a patient  was  mixed  with  dust,  and,  when  dry,  both 
inhaled  and  swallowed.  A living  culture  of  the  organism  was  then 
dried  and  powdered  ; after  which  it  was  both  inhaled  and  swallowed 
by  the  same  non-immune.  Both  the  above  experiments  gave  nega- 
tive results. 

The  third  experiment  consisted  of  the  drinking  by  two  non- 
immunes  of  a tumblerful  of  a mixture  of  10  ozs.  of  the  urine  of  a 
Malta-fever  patient  mixed  with  5 gallons  of  drinking  water.  The 
disease  was  not  contracted  by  either. 

The  fourth  experiment  was  made  with  mosquitoes.  A Stegomyia 
fasciata  and  a Stegomyia  pseiidotceniata  were  allowed  repeatedly 
to  bite  cases  of  Malta  fever  at  ever)'  stage  of  the  disease,  and 
afterwards  repeatedly  to  bite  two  non-immunes.  The  result  was 
negative  in  all  ca.ses.  Similar  experiments  were  attempted  with 
Culex  pipiens,  Culex  fatigans,  and  the  sea-water  bred  species 
Acartomyia  zammittii  and  Theohaldia  spathepalpis,  but  so  far  the 
attempt  has  failed,  owing  to  the  difficulty  of  making  these  species 
feed  on  blood  when  in  captivity. 

It  has  been  stated  that  the  Acartomyia  has  the  same  geographical 
distribution  as  Malta  fever. 
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It  will  probably  not  be  long  before  the  exact  means  of  trans- 
mission will  be  determined  experimentally. 

The  incubation  period  as  proved  by  intentional  and  acci- 
dental inoculation  has  proved  to  vary  from  five  to  fifteen  days. 

The  predisposing  causes  are 

1.  Hot,  dry  weather. 

2.  Sewage  contamination. 

3.  Overcrowding 

4.  Chills  and  excesses. 

5.  Youth  (6  to  30  years). 

6.  Recent  arrival  in  endemic  area. 

A considerable  immunity  is  acquired  by  one  attack. 

Differential  Diagnosis. — The  ineffectivene.ss  of  quinine  and 
the  absence  of  parasites  in  the  blood'  will  exclude  malaria.  The 
absence  of  spirilla  in  the  blood  will  negative  relapsing  fever. 

The  absence  of  rose-spots  and  diarrhcea,  and  the  presence  of 
articular  trouble  and  sw'eats,  should  prevent  confusion  with 
typhoid.  Liver  abscess  should  be  thought  of,  and  phthisis  should 
be  excluded. 

The  only  certain  confirmation,  however,  is  by  serum  agglutina- 
tion, for  which  dead  cultures  may  be  used,  and  can,  therefore, 
conveniently  be  kept  in  stock.  In  the  later  cachectic  stages,  the 
reaction  falls  low  and  may  be  lost.  It  is  of  the  utmost  importance 
that  the  cultures  used  should  be  perfectly  reliable. 

Symptoms. — .-Vfter  a series  of  prodromala,  such  as  listlessness, 
anorexia,  sleeplessness,  headaches,  Ac.,  the  symptoms  become  more 
urgent,  and  the  onset  of  fever  is  not  infrequently  accompanied  by 
severe  headache,  facial  congestion,  tinnitus  aurium,  and  epistaxis. 
The  tongue  is  coated  and  flabby,  with  red  edges  and  tip.  The 
tonsils  and  pharjmx  are  congested.  There  is  nausea,  anorexia,  and 
constipation.  If  errors  in  diet  have  been  made,  constipation  may 
give  way  to  a dark,  offensive  diarrhoea,  with  blood-stained  stools. 

-As  a lule,  patients  will  complain  of  palpitation  and  of  epigastric 
•oppression  and  tenderness. 

During  this  time  the  spleen  and  liver  will  be  found  to  be  enlarged, 
and  almost  invariably  a slight  cough  with  scanty  expectoration  is 
developed. 

Meanwhile  the  temperature  rises  gradually,  being  higher  in  the 
evening  than  morning,  until  the  maximum  is  attained  in  three  or 
four  days.  Profuse  diaphoresis  occurs,  usually  about  i or  2 in  the 
morning,  and  a large  crop  of  sudamina  are  consecjuentl)-  to  be 
found.  Consciousness  is  generally  maintained,  though  slight  de- 
lirium may  occur  at  night. 

After  the  first  week  or  two,  the  headache  and  acute  symptoms 
usually  abate  ; the  temperature  gradually  falls,  and  the  patient 
begins  to  think  himself  convalescent  ; his  aspect  is  natural,  but 
rather  listless  ; his  tongue  is  cleaner,  and  the  appetite  returns.  The 
sweating,  however,  continues  ; hi.s  complexion  gets  sallow  or  clay- 
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coloured ; and,  in  a few  days,  the  first  of  a long  series  of  relapses 
sets  in  with  a rise  of  temperature.  Weakness,  apathy,  and 
emaciation  become  more  marked,  and  an  increasing  anaemia  is 
obvious. 

The  temperature  may  range  high,  but,  as  a rule,  the  patient  sleeps 
well,  and  has  no  delirium  or  restlessness. 

It  is  during  this  further  course  of  the  illness  that  rheumatoid 
articular  affections  are  developed.  One  or  more  joints  in  sequence 
become  red,  swollen,  and  intensely  painful,  according  to  Bruce,  in 
about  half  the  cases. 

Orchitis  may  occur  for  a day  or  two,  and  then  vanish.  Neuralgia 
may  develop  in  any  part  of  the  body. 

As  pointed  out  by  Bassett-Smith,  in  the  later  stages  of  the  disease 
the  effect  of  the  toxins  evolved  by  the  micrococcus  is  that  of 
a powerful  cardiac  poison  somewhat  analogous  to  that  of  diphtheria, 
and  it  is  usual  to  find  a fast  pulse,  irregular  palpitation,  and  ex- 
citable action  of  the  heart  on  slight  exertion  or  mental  perturbation. 

Albuminuria  is  rare. 

Wave  of  fever  follows  wave,  lasting  for  many  weeks,  or  even 
months,  the  length  and  intensity  of  each  attack  gradually  diminish- 
ing and  becoming  a remittent  rather  than  a continuous  type  as  at 
first.  As  the  temperature  reaches  and  stays  at  normal  the  body 
W'eight  and  strength  increase  and  the  anosmia  diminishes. 

Hughes  gives  the  average  length  of  stay  for  hospital  patients  as 
90  days. 

More  rarely  cases  may  be  mild  and  not  relapse,  lasting  not  more 
than  two  or  three  weeks.  On  the  other  hand,  it  may  be  so  severe 
as  to  be  indistinguishable  from  a fatal  case  of  typhoid.  Hughes 
distinguishes  three  types: — (i)  The  undulant  ; (2)  the  malignant; 
and  (3)  the  intermittent,  in  which  undulations  are  less  marked  ; the 
duration  is  shorter  and  the  complications  milder. 

PPOg’nOSiS. — There  is  usually  a favourable  termination,  the  case 
mortality  being  only  about  2 or  3 per  cent. 

A fatal  termination  usually  occurs  during  the  first  four  to  six 
weeks,  and  is  generally  caused  by  hyperpyrexia. 

Other  complications  may  also  prove  fatal,  such  as  pneumonia, 
endocarditis,  or  antemia. 

Pathological  Anatomy.— The  spleen  is  slightly  enlarged  and 
hypertemic,  and  may  be  either  soft  or  of  normal  consistency.  There 
is  enlargement  of  the  Malpighian  bodies. 

The  intestine  shows  a hypertemic  mucous  membrane,  the  follicles 
and  Peyer’s  patches  being  unchanged.  Ulcers  are  rare,  and  have  no 
connection  with  the  illness. 

The  mesenteric  glands  are  sometimes  enlarged. 

The  liver  is  usually  hypertemic  and  the  gall-bladder  distended  ; 
the  interlobular  tissue,  according  to  Bruce,  shows  round-celled 
infiltration. 

The  kidneys  frequently  exhibit  glomerulo-nephritis. 

The  lungs  are  always  congested,  and  occasionally  hepatised. 
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Treatment. — As  no  specific  remedy  has  been  discovered,  the 
treatment  is  purely  empirical. 

At  the  outset  a dose  of  castor-oil  or  calomel  is  advisable. 

The  temperature  should  be  kept  below  103  F.  by  ice- pack  or  cold 
sponging  or  baths,  and  this  is  especially  necessary  if  hyperpyrexia  is 
inclined  to  supervene. 

Throughout  the  febrile  period  only  slops  should  be  given — milk, 
broth,  meat-juice,  gruel,  &c. — and  solid  food  gradually  resumed 
with  convalescence. 

Symptoms  should  be  treated  as  they  arise.  Sulphate  of  quinine  is 
comparatively  valueless. 

If  coal-tar  antipyretics  are  given  for  relief  of  the  headache  and 
neuralgia  they  should  be  administered  with  caution,  as  the  heart  is 
already  depressed. 

For  the  sleeplessness  chloral  hydrate  and  bromides  should  be 
tried  ; cardiac  conditions  may  demand  stimulants  and  digitalis. 

The  affected  joints  may  be  bandaged  with  hot  soda  compresses, 
and  salicylate  of  quinine  given  internally. 

Imperial  drink  and  lime-juice  are  both  of  them  refreshing  and 
harmless  to  the  patient. 

The  serumtherapy  has,  so  far,  not  had  a very  extended  trial. 
It  has  been  tried  at  Netley  and  elsewhere  with  a certain  number  of 
favourable  results. 

When  the  patient  enters  the  stage  of  convalescence  great  care 
should  be  taken  to  avoid  a relapse.  lie  should  rest  for  at  least 
three  weeks  after  the  temperature  is  normal. 

Strengthening  food,  iron,  or  other  tonics  are  indicated,  but  conv 
plete  recovery  seldom  occurs  without  change  of  climale. 

The  voyage  should  not  be  undertaken  during  the  height  of  the 
fever,  nor  straight  to  a winter  at  home. 
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CHAPTER  XXX. 

PLAGUE.  ’ 

Definition. — A specific  infectious  disease,  running  an  acute  course,  a 
and  characterised  by  high  fever,  severe  constitutional  disturbance,  1 
and  either  adenitis,  pneumonia,  or  septicsemia.  | 

Synonyms. — Pestis  bubonica,  C/ades  inguinaria.  Black-death,  | 
Malignaiit  polyadenitis.  La  peste  (Fr.),  die  Peste  (Germ.),  laplaga  i 
(Span.),  la pestilenza  (Ital.).  f 

History  and  Geographical  Distribution.— The  history  j 

of  plague  can  be  traced  back  to  the  second  century  B.C.,  but  such 
history  is  somewhat  nebulous,  and  any  epidemic  disease  with  a high  J 

mortality  would  probably  be  called  plague.  Epidemics  of  plague  in  j 

Syria  and  Egypt  are  mentioned  by  Rufus  of  Ephesus  (a  contem-  » 
porary  of  Trajan,  98  to  1 17  A.D.).  The  next  epidemic  of  importance 
spread  over  the  whole  of  Europe  at  the  time  of  Justinian  (a.d.  527 
to  565),  and  lasted  for  some  fifty  odd  years. 

Numerous  epidemics  occurred  in  various  parts  of  the  world  during 
the  subsequent  centuries. 

In  some  Indian  writings  of  the  twelfth  century  plague  is  evidently  ' 
referred  to,  and  instructions  given  to  leave  any  place  when  rats  die 
in  numbers. 

The  next  most  fatal  visitation  in  Europe  was  the  great  Black- 
death  of  the  fourteenth  century.  From  Greenland  to  Africa,  from 
Europe  to  China  the  great  pandemic  raged,  and  many  millions 
succumbed. 

In  the  second  half  of  the  seventeenth  century  another  pandemic 
visited  Europe,  and  is  renowned  in  English  history  as  the  great 
plague  of  London  (1664-65),  when  70,000  of  the  460,000  inhabitants 
perished.  To  this  day,  in  City  Road,  can  be  seen  the  circular  iron 
railing  surrounding  the  green  grass  plot  which  marks  one  of  the 
great  burial  pits,  then  outside  the  city  gates. 

Probably  all  the  European  epidemics  were  imported  from  the 
East. 

Scheube  thinks  there  is  reason  to  regard  Southern  Thibet  as  an 
original  centre. 

After  the  seventeenth  centmy  outbreaks  of  plague  seemed 
gradually  to  cease,  and  Europe  was  almost  left  alone.  ■ 

The  great  modern  pandemic  apparently  began  in  the  Chinese 
province  of  Yunnan,  where  Rocher  reports  it  in  the  town  of  Mengtsz, 
in  1878.  Within  ten  years  it  had  reached  Pakhoi,  and  spread 
thence  to  Kwang-tung  in  March,  1894.  Two  months  later  Hong- 
kong and  Canton  were  infected,  and,  a little  later,  it  spread  to  ; 

Amoy.  In  1895,  Swatow,  Foochow,  and  Formosa  were  visited.  > 
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In  1896  it  appeared  in  Boinlray.  It  spread  to  Calcutta  while  the 
author  was  there  in  1S97. 

Along  trade  routes  this  Indo-China  epidemic  then  spread,  reach- 
ing Madagascar,  Mauritius,  Delagoa  Bay,  the  Philippines,  japan, 
Australia,  Suez,  Alexandria,  the  Pacific  Islands,  Paraguay,  Brazil, 
and  Argentina ; also  limited  outbreaks  at  Oporto  and  Glasgow, 
with  one  or  two  imported  cases  at  London,  Plymouth,  Hamburg, 
Cardiff,  Trieste,  iS:c. 

The  extent  of  this  epidemic  may  be  realised  when  it  is  seen  that 
there  were  1,040,429  deaths  from  that  cause  in  India  during  1904. 

Etiology. — The  cause  of  plague  is  a specific  micro-organism 
called  Bacillus  pest  is  (Fig.  59).  This  was  first  discovered  during 


Fig.  59.— Plague  t)acilli  from  lnit)onic  smear. 


the  Hongkong  epidemic  in  1894,  when  they  were  seen  and  recog- 
nised by  Kitasato. 

Very  shortly  afterwards,  and  independently,  Yersin  discovered  the 
same  bacillus,  and  he  was  probably  the  first  to  isolate  and  describe 
what  was  really  a pure  culture  of  the  bacillus  {vide  extracts  from 
Kita-sato’s  Japanese  publications,  contained  in  the  I'ormo.sa  reports 
of  Yamagima  and  Ogata;  and  Yersin’s  report  to  the  French 
Academy). 

The  iJacillus  is  met  with  in  the  buboes,  spleen,  lungs,  liver, 
kidneys,  walls  of  the  stomach  and  intestines,  and  in  other  viscera. 

In  the  peripheral  blood  it  is  only  met  with  in  septicmmic  cases,  or 
towards  the  end  of  any  fatal  case. 

In  the  buboes  the  organism  occurs  as  a nearly  pure  culture  ; but, 
as  suppuration  takes  place,  it  gradually  disappears. 

Microscopically  \\.  is  a short,  round-ended  rod — almost  a coocoid 
or  oval  shape— measuring  1 ’5  m to  2'0  u in  length  by  07  m in 
breadth  (Hewlett). 


292 


TROPICAL  MEDICINE. 


It  is  usually  regarded  as  non-motile.  Kitasato  states  that,  if  kept 
at  a temperature  of  37°  C.,  it  is  actively  motile. 

Gordon,  Muir,  and  others  have  demonstrated  flagella— spiral, 
terminal,  and  numbering  either  one,  two,  or  three. 

The  bacilli  generally  occur  singly,  but  may  be  in  pairs  or  chains, 
especially  in  the  sputum. 

Involution  forms  are  frequently  met  with,  either  thickened,  pear- 
shaped,  or  spindle-shaped,  especially  when  the  bacilli  exist  under 
unfavourable  conditions,  such  as  mixed  infectious,  old  cultures, 
&c.  {Rees). 

It  is  a facultative  anaerobe.  It  has  no  true  capsule,  and  does  not 

form  spores. 

Bipolar  staining  is  easily  obtained  with  any  ordinary  stains. 

The  bacillus  is  decolourised  by  Gram. 

CultUPal  CharactePistieS. — The  organism  grows  well  on 
most  laboratoiy  media. 

On  agar  or  glycerine  agar  the  colonies  are  grey-white  and 
discrete ; afterwards  coalescing  and  forming  an  abundant,  moist, 
cream-coloured,  or  grey-white  growth,  with  a crenated  appearance. 

In  bouillon  a preliminary  turbidity  gives  place  to  the  formation  of 
a flocculent  deposit  on  the  sides  and  bottom  of  the  tubes. 

In  gelatin  no  liquefaction  occurs,  and  the  growth  is  rather  limited, 
opaque,  white,  and  with  irregular  margins. 

On  blood  seru?n  it  grows  rapidly,  and  in  twenty-four  to  forty-eight 
hours  a slightly  elevated,  moist,  yellow-grey,  abundant  growth 
appears. 

On  potato  it  grows,  but  not  characteristically. 

In  sugar-agar  it  forms  a small  amount  of  acid. 

In  milk  coagulation  is  caused  in  about  two  weeks  (Klein). 

An  absolutely  diagnostic  cultural  peculiarity  was,  however,  dis- 
covered by  Haffkine. 

The  cultures  are  sown  upon  a neutral  or  faintly  alkaline  peptone 
broth,  and  a few'  drops  of  clarified  olive  oil  or  other  fat  are  added. 
The  flask  is  kept  absolutely  at  rest.  In  ten  to  twelve  hours  there  is  a 
diffuse  cloudiness,  which  is  gradually  replaced  by  a stalactitic  growth 
dependent  from  the  under  surface  of  the  fat.  If  shaken,  these  will 
fall  to  the  bottom  like  snow-flakes,  and  more  will  be  formed  on 
re-incubating. 

Animal  Inoculations.— Apes  and  rodents,  such  as  rats, 
mice,  guinea-pigs,  &c. , are  highly  susceptible  ; in  one  to  three  days 
there  is  anorexia,  depression,  hurried  respirations,  paresis  of  hind 
limbs,  and  usually  convulsions,  followed  by  death,  bacilli  being 
found  in  large  numbers  in  the  spleen,  liver,  and  blood. 

Sheep,  goats,  cows,  and  horses  are  only  slightly  susceptible  ; dogs 
and  cats  even  less  so. 

Proof  of  the  Connection  between  the  Bacillus  and 
the  Disease. — i.  it  is  constantly  present  in  a person  suffering 
from  the  disease. 

2.  If  the  infective  material  from  a case  is  inoculated  into  a 
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susceptible  animal,  the  animal  sickens  and  dies,  and  the  bacillus 
can  be  isolated  and  can  re-convey  the  disease  to  another  animal. 

3.  Direct  inoculation  conveys  the  disease. 

In  1802,  IV/tyie  infected  himself,  and  died. 

In  1835,  two  condemned  criminals  in  Cairo  were  inoculated  with 
plague  blood,  contracted  the  disease,  but  recovered. 

In  1894,  two  Japanese  doctors  contracted  the  disea.se  in  Hongkong 
by  wounds  of  fingers. 

In  1898,  in  a Vienna  laboratory,  contracted  the  disease. 

4.  The  bacillus  can  be  cultivated,  and  the  cultivations  will  produce 
a similar  disease. 

Effects  of  Disinfectants,  &C.— The  bacillus  is  e.\tremely 
resistant  to  cold,  and  may  be  frozen  for  four  months  without  being 
killed. 

Laboratory  cultures  soon  lose  their  virulence,  but  this  may  be 
restored  by  passing  them  through  susceptible  .animals. 

The  following  bactericidal  figures  are  taken  from  llankin,  Watkim- 
Pitchford,  and  the  German  Commission; — 

-A  thin  layer  exposed  to  direct  sunlight  is  killed  in  . i hour. 

Cultures  heated  to  70°  C. , ......  10  mins. 

80°  C 5 

Treated  with  corrosive  sublimate  ( I in  5,000),  . . 5 

potassium  permanganate  (i  in  5,000),  . 5 

chloride  of  lime  ( I in  2,000),  ...  5 

lysol  (i  in  2,000) 5 

hydrochloric  acid  ( I in  1,428),  . . 5 

quicklime  (1  in  1,000),  ....  5 

copper  sulphate  (i  in  1,000),  ...  5 

izal  (i  in  1,000),  .....  5 

nitric  acid  ( I in  500) 5 

sulphuric  acid  (i  in  500),  ...  5 

carbolic  acid  (i  in  50),  ....  5 


Mode  of  Communication. 

spores,  and  has  low  powers  of 


doubtful  if  it  is 
of  infection  : — • 


—.As  the  organism  does  not  po.ssess 
resistance  outside  the  body,  it  is 
ever  air-borne.  The  following  are  the  channels 


1.  Skin  or  mucous  membrane. 

2.  Respiratory  tract. 

3.  Gastro-iiitestinal  tract. 

I.  By  the  Skin. — This  is  by  far  the  commonest  way,  and  the 
only  way  in  bubonic  cases. 

The  unbroken  skin,  however,  is  not  susceptible.  There  must  be 
an  abrasion,  or  loss  of  continuity  or  insect  bite,  &c. 

The  majority  of  cases  are  probably  carried  by  fleas  or  other  biting 
insects  from  an  infected  patient  or  an  infected  rat.  Inoculation  of 
a .skin  abrasion  by  plague  material  will  also  be  an  occasional  cause, 
such  material  being  either  infected  discharges  from  a patient,  post- 
mortem handling  of  vi.scera,  soiled  clothes,  &c.  It  is  doubtful 
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if  soil  ever  conveys  the  germ  to  an  abraded  foot,  &c.j  as  Hankin 
in  Bombay  examined  numerous  specimens  of  earth  in  infected 
houses  and  only  found  the  bacillus  in  one  doubtful  case. 

2.  By  the  Respiratory  Tract. — Under  ordinary  circumstances  the 
bacillus  does  not  exist  in  the  air.  A pneumonic  case  sneezing  or 
coughing  in  the  face  of  an  attendant  may  convey  the  bacillus 
aerially ; and  rats  may  be  infected  by  rubbing  virulent  cultures  on 
the  nasal  mucous  membrane. 

3.  By  the  Castro-intestinal  Tract. — In  the  intestines  of  animals 
fed  on  plague  organs  or  infected  grain,  bacilli  are  found  in  large 
numbers.  The  bacillus  has,  moreover,  been  isolated  from  well 
water  in  the  neighbourhood  of  an  infected  dwelling.  Thus  food 
and  water  may  both  convey  the  disease,  but  this  channel  is  probably 
a rare  one.  Very  likely  primary  septicfemic  cases  are  thus  conve)’ed. 

When  the  cervical  glands  are  affected,  entrance  of  the  bacillus 
has  probably  been  via  the  tonsil. 

Insects  as  Plague  Carriers. —Flies  were  found,  in  1894  by  Yersin 
in  Hongkong,  to  be  infected  with  plague  bacilli. 

Ants  were  found  by  Hankin  to  have  plague  organisms  in  them, 
but  they  neither  die  of  plague,  nor  retain  the  infection  for  any 
length  of  time. 

La  Bonadiere  has  demonstrated  the  presence  of  plague  bacilli  in 
a mosquito. 

The  Indian  Plague  Commission  concluded  that  the  case  for  the 
transfer  of  plague  by  suctorial  insects  from  sick  to  healthy  animats 
was  a weak  one.  They  pointed  out,  however,  that  the  mortality 
amongst  the  Jains  in  Bombay  was  much  larger  than  amongst  other 
castes.  These  people  consider  all  animal  life  as  sacred.  They  are 
a wealthy  people  and  look  comparatively  clean,  but  their  tenets 
naturally  lead  to  a profusion  of  lowly  visitors,  and  pediculi  have, 
therefore,  been  suggested  as  factors  in  the  spread  of  plague. 

Flies  have  been  proved  to  harbour  the  bacillus  in  their  intestines 
for  some  time ; but  experiments  made  in  Manila,  where  flies  were 
fed  on  plague  material  and  subsequently  attracted  by  syrup  to 
shaved  guinea-pigs,  were  in  every  case  followed  by  negative  results, 
and  it  is,  therefore,  probable  that  flies  have  no  connection  with  the 
spread  of  plague,  except  perhaps  a chance  mechanical  inoculation 
of  a wound. 

Bed-bugs  may  be  a possible  intermediary,  though  Nuttall  con- 
siders this  cause  negligible. 

Fleas  are  undoubtedly  the  chief  means  of  propagation  from 
animals  to  man,  and  man  to  man,  in  bubonic  plague.  Many 
observers  have  doubted  this  and  laid  much  stress  on  the  differences 
between  human  and  various  animal  fleas,  and  the  dislike  of  one 
species  of  flea  for  an  unusual  host.  Most  of  this  opposition  is, 
I think,  due  to  want  of  knowledge  of  the  habits  of  rats  and  fleas. 
The  subject  was  admirably  epitomised  and  argued  by  Liston  (of  the 
I.M.S. ) in  a paper  read  before  the  Bombay  Nat.  IIi.st.  Society  in 
November,  1904. 
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Mosl  varieties  of  fleas  have  diflerenl  hosts,  and  do  not,  as  a rule, 
change  hosts. 

We  have — 


This  latter  flea  is  somewliat  peculiar,  not  only  in  afl'ecling  many 
hosts,  but  also  in  being  of  less  nocturnal  habit  than  most  fleas. 

The  habits  of  fleas  are  such  that  if  their  host  dies  they  leave  the 
body  when  it  becomes,  or  is  nearly,  cold  and  seek  a new  host,  if 
possible  of  the  same  kind  ; but  if  not,  the  nearest  warm-blooded 
creature. 

Tlie  habits  of  rats  are  as  follows  : — They  live  in  colonies  and  are 
\erv  gregarious.  The  black  rat  ( Mits  rattus)  is  a house  rat  and 
lives  with  or  near  man.  The  large  brown  rat  {Mus  deaiinaiius) 
does  not  so  closely  follow  human  fortunes.  It  also  is.  to  a certain 
e.vtent,  a house  rat,  but  lives  in  roofs,  cellars,  drains,  &c.,  and  only 
comes  near  the  haunts  of  men  when  in  .search  of  food. 

Both  the.se  kinds  of  rats  are  er|ually  susceptilile  to  plague. 

When  an  epidemic  of  any  kind  occurs  amongst  tliem,  and  deaths 
lake  place  in  any  number,  they  take  fright  and  migrate  ot  masse  to 
a new  neighbourhood,  leaving  the  sick  and  dying  behind  them. 

The  fleas  which  have  been  feeding  on  lhe.se  sick  rats,  in  due 
course  leave  the  dying  and  dead  : and,  having  none  of  the  same 
kind  of  host,  for  the  sake  of  food  must  perforce  seek  a tlifferent  host 
or  die. 

If  this  train  of  circumstances  occurs  in  the  case  of  Mas  rathis, 
then  the  escaping  fleas  w ill  probably  find  a human  host  as  the 
nearest  source  of  food.  If,  however,  the  plague  has  been  amongst 
Mus  dcntmanus,  which  lives  in  drains  and  cellars,  ilvc. . the  chances 
that  the  Ilea  will  find  a human  host  are  enormousl)’  minimised. 

This  will  largely  account  for  vagaries  in  the  spread  of  plague. 

When  plague  ravaged  Europe  up  to  the  .seventeenth  century  the 
black  rat  was  of  universal  distribution  in  that  continent.  About 
that  lime  the  brown  rat  was  introduced,  multiplied  with  enormous 
rapidity,  displaced  the  black  rat,  and  jrlague  gradually  disappeared. 

The  two  small  oulbreak.s  of  [)lague  in  (llasgow  are  examples 
ol  limited  spread  when  the  .source  h,as  been  a brown-rat  epidemic. 
In  the  autumn  of  1900,  chiefly  in  three  houses  in  Gla.sgow,  there 
occurred  36  plague  ca.ses  and  16  deaths.  The  origin  could  not 
be  traced  and  no  rats  were  to  be  found.  \ year  later,  a second 
outbreak  occurred,  this  time  in  a rag  store  where  dead  brown  rats 
were  found.  The  only  human  beings  attacked  were  five  in  the  rag 
store  and  five  in  the  cellars  of  the  Central  Hotel.  In  the  basement 
of  a house  in  Gordon  Street,  IPanrit  found  67  dead  brown  rats, 
of  which  40  had  plague.  For  the  next  two  years  brown  rats  with 


Pit/ex  irritans 
P.  (heopis 
P.  fascia!  us 

P.  serraticeps  (or  P.  felts) 


of  man. 

, , the  black  rat  (Mus  rattus). 

,,  the  large  brown  rat  {Plus  dccumanus). 
,,  cuts,  dogs,  rats,  monkeys,  sheep,  &c. 
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pl^ue  were  found,  but  no  more  cases  were  seen  amongst  human 
beings.  Now  had  the  plague  been  epidemic  amongst  the  black 
house  rat,  the  chances  are  that  the  disease  would  have  spread  much 
more  ; but  as  it  was  confined  to  the  brown  cellar  or  drain  rat  it 
exactly  followed  the  course  we  should  have  foretold. 

The  following  observations  of  Liston  in  1903  show  the  migration 
of  the  black-rat  flea — P.  cheopis : — 

Some  guinea-pigs  died  of  plague  and  were  found  to  be  covered 
with  P.  cheopis.  Dead  black  rats  had  previously  been  found  lying 
near  the  cage. 

In  an  Indian  house  black  rats  had  been  dying  in  considerable 
numbers  and  then  suddenly  disappeared,  and  almost  immediately 
the  inmates  were  invaded  by  fleas.  Plague  broke  out  amongst 
them,  and  out  of  30  fleas  caught  on  them,  14  proved  to  be 
P.  cheopis;  although  previously  Liston  had  only  found  one  P. 
cheopis  out  of  246  fleas  found  on  human  beings. 

It  is  probably  to  some  such  factors  as  these,  rather  than  to  any 
climatic  influences,  that  the  apparent  immunity  is  due  of  such  places 
as  Singapore,  where  the  black  rat  is  scarcely  seen. 

Clothing  or  Food,  &^c.,  Plague  Carriers. 

Clothing. — Wilm  has  found  that  a sterilised  piece  of  clothing  after 
being  soaked  in  a bouillon  culture  of  the  bacillus  and  afterwards 
protected,  gave  cultures  after  four  weeks. 

A further  example  of  infected  clothing  is  given  by  Edtvards.  In 
1900,  a family  came  from  a plague-stricken  district  in  Mauritius  to 
Natal.  Two  months  later  one  of  the  sons,  aged  16,  opened  a box  of 
soiled  linen  which  they  had  brought  with  them,  in  two  days  plague 
declared  itself  and  he  was  dead  in  48  hours. 

Clothing  will  carry  infection  in  two  ways : — Either  the  bacillus 
will  gain  access  directly  through  a .skin  abrasion  ; or  else  parasites 
will  infect  themselves  and  in  turn  infect  the  wearer. 

Grain  and  Foodstuffs.— NS\  foodstufts  shipped  at  any  infected 
port  .should  be  viewed  with  suspicion  ; not  because  in  themselves 
they  are  necessarily  dangerous,  since  intentionally  infected  grain  is 
innocuous  after  four  to  six  days,  but  rather  because  of  their  liability 
to  harbour  rats,  mice,  &c.  Rotten  grain  inhibits  the  growth  of  the 
germ  even  more  than  does  fresh  grain. 

Clifuatic  and  Personal  Factors. — Plague  may  occur  at  any  season, 
hot  or  cold.  In  Hongkong  there  is  an  annual  exacerbation  begin- 
ning about  March  or  April,  and  ending  about  September  {.i.e., 
during  the  hot  season).  Neither  age  nor  sex  appear  to  have  any- 
thing to  do  with  the  incidence,  though  perhaps  it  is  less  common  in 
the  aged. 

Nor  has  race  any  influence.  According  to  Cantlie  the  Malay  race 
are  wonderfully  exempt  ; but  when  it  is  considered  that  Malay  trade 
with  infected  areas  is  small ; that  there  is  no  single  populous  Malay 
town  in  the  Archipelago  or  Peninsula  analogous  to  any  Indian  or 
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Chinese  city  ; that  the  black  rat  is  rare,  and  that  the  introduction  of 
infection  is  infrequent,  then  we  can  hardly  consider  that  the  suscepti- 
bility of  the  race  has  been  put  to  a fair  trial. 

Method  of  obtaining  Material.— Cleanse 
the  bubo  and  insert  a hypodermic  needle  ; spread  the  blood  or 
exudate  so  obtained  on  a slide  ; dry  in  air ; fix  by  passing  through 
flaine  three  or  four  times.  Stain  with  carbol  fuchsin. 

Piiciimoitii  Cines. — Smear  some  sputum  on  a slide  thinly  ; dry 
land  proceed  as  above. 

Scptictcmic  Cases. — Prepare  a blood  film,  sec.  art. 

Symptoms. — Various  0/  disease  have  been  recorded,  such 

las  bubonic,  pneumonic,  septic;vmic,  intestinal,  nervous,  puerperal, 
typhus,  Pestis  fulminans,  Pestis  ambulans,  and  Pestis  minor. 

For  practical  purposes,  however,  there  are  only  four  types : — 

1.  Pe.stis  minor. 

2.  Bubonic  plague. 

3.  Pneumonic  plague. 

4.  .Septiciemic  plague. 

/m  libation  Period. — This  is  a matter  of  some  importance.  Any 
lime  from  two  to  fifteen  days  has  been  put  forward.  As  in  all 
other  such  diseases  there  are  innumerable  .sources  of  error.  The 
laulhor  has  seen  a ca.sc  occur  in  a pa.ssenger  on  a coolie  ship  on  the 
twelfth  (bay  after  leaving  an  infected  port.  This  does  not  necessarily 
mean  that  the  incubation  period  is  eleven  days ; the  probability  in 
such  case  is  that  some  infected  material  happened  to  have  inoculated 
the  patient  a few  days  before  the  onset  of  .symplom.s. 

The  only  sure  guide  on  the  subject  is  the  ob.served  result  of 
laccideiital  or  experimental  innoculation.  This  has  proved  to  be 
one  to  three  days. 

But  not  on  this  account  should  we  insist  on  a maximum  of  five 
days’  ([uaranline  as  do  the  modern  sanitary  conventions.  When  we 
are  dealing  with  bodies  of  men,  such  as  coolie  immigrants,  pilgrims, 
troops,  native  deck  passengers,  i.Vc.,  whose  persons  and  effects  have 
not  l)een  thoroughly  disinfected  before  leaving  the  infected  area,  we 
have  no  guarantee  that  they  are  not  liable  to  catch  the  disea.se  from 
infected  material  at  any  time  subse<iuent  to  their  departure.  livery 
day  beyond  five  days  will,  of  course,  lessen  the  probability  ; there- 
fore, in  all  these  cases  it  is  as  well  to  insist  on  ten  days’  cpiarantine 
from  an  infected  port,  and  also  thorough  disinfection  of  persons  and 
effects  before  allowing  them  to  land. 

Invasion. — Plague  generally  exhibits  it.self  very  suddenly  in  one 
of  three  ways  : — 

1.  A rigor,  with  headache,  giddiness,  high  fever,  ckc. 

2.  Loss  of  appetite,  headache,  fever,  Ac? 

3.  Convulsions  (in  children). 

Prodromata,  such  as  malai.se,  depression,  nausea,  diarrhcea,  may 
be  present,  but  are  not  common. 
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Genei-al  Clinical  Features. — Once  seen,  the  appearance  of  a typical  f 
plague  case  is  hard  to  be  forgotten.  We  have — 

High  temperature. 

Accelerated  respiration.  i 

Dry  and  hot  skin.  | 

Flushed  face,  and  injected  conjunctivas. 

Very  anxious  expression.  v 

If  able  to  walk  there  is  a reeling  drunken  gait.  J 

The  tongue  is  swollen  and  furred  with  a red  tip  and  edges.  I 

The  pulse  is  fast,  very  full,  but  of  unexpectedly  low  tension.  1 

A gland  (most  often  in  the  groin)  will  be  found  swollen,  hot,  J 
painful,  and  indurated.  I 

If  able  to  speak,  intense  frontal  headache  is  complained  of.  J 

f 

Such  is  a usual  clinical  jaicture  of  a bubonic  case.  Constipation  is 
the  rule,  though  diarrhoea  is  occasionally  seen. 

The  temperature  rises  rapidly,  reaching  its  maximum  on  the  ^ 
second  or  third  day.  \ 

The  expression  of  anxiety  gives  way  to  one  of  apathy,  due  to  loss 
of  facial  nerve  control.  The  speech  becomes  thicker.  The  eyelids 
fail  to  close.  The  pulse  becomes  dichrotic.  The  urine  is  scanty 
and  high-coloured.  The  flushed  face  becomes  of  dusk)'  hue.  ^ 

In  severe  and  rapidly  fatal  cases  there  is  often  a crisis  on  the  day  4 
of,  or  the  day  after,  the  maximum  temperature,  resulting  in  a sub-  i 
normal  fall,  collapse,  and  death,  2 

Bubonic  cases  are  not  usually  so  rapidly  fatal  as  are  pneumonic.  1 

If  the  first  fall  of  temperature  is  not  below  100°,  and  tends  to  rise  J 
again  immediately,  the  probability  is  that  the  organism  is  invading  j 
the  blood  stream,  and  the  chart  will  show  the  usual  septicremic  ? 
features,  with  a practical!)'  hopeless  prognosis.  1 

In  favourable  cases  there  may,  or  may  not,  be  a secondai)'  I 
exacerbation  of  the  fever,  but  the  course  of  the  temperature  will  1 
tend  towards  the  normal  by  lysis  lasting  for.  seven  or  eight  days.  I 

The  cattse  of  death  in  fatal  cases  is  generally  complicated,  and  due  | 
to  one  or  more  of  the  following  factors  ', 

Exhaustion  from  hiemorrhages.  I 

.Syncope  from  sudden  exertion.  t 

Ilyperpyrexial  asthenia.  5 

Pulmonary  involvement.  I 

Bacterial  toxremia.  | 

Whatever  the  type  of  plague,  bacilli  will  be  found  in  the  peripheral  J 
blood  just  before  death. 

The  Pneumonic  Type.  —Attention  was  first  called  to  this  type  by 
Childe,  who  found  that  deaths  from  pneumonia  increased  as  plague 
increased. 

The  attack  in  a primary  case  is  ushered  in  by  a slight  rigor, 
dizziness,  headache,  and  a rise  of  temperature  (Fig.  60).  - 
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Respiration  becomes  accelerated,  and  a tightness  is  felt  in  the 
chest,  accompanied  b)'  a cough.  Dulness  and  rhonchi  can  be  made 
out.  Fever  runs  high,  with  a low-tension  pulse.  Prostration  is 
extreme.  No  herpes  is  present.  Cyano.sis  is  frequently  observed. 

The  sputum  is  not  rusty  coloured  as  in  ordinary  pneumonia,  but 
may  be  sanguineous,  and  always  displays  a nearly  pure  culture  of 
olague  bacilli. 

The  disea.se  is  very  fatal,  and  naturally  very  infectious. 

Occasionally  a secondary  pneumonia  occurs  in  the  course  of  an 
ordinary  b\ihonic  case. 


Piieiiiuoiiic  plague  of  right  Hubouic  plague.  Secondary 
lung— no  bacilli  in  blood  .septicicnua.  Bacilli  in 

during  life.  blood  before  deatb. 

Fig.  60. 

Peslis  Minor. — This  is  a mild  form  of  the  disease,  characterised 
oy  slight  fever,  enlargement  of  one  or  more  glands,  and  practically 
no  constitutional  disturbance. 

Simfixou  observed  that  it  frequently  preceded  an  epidemic.  It 
may  also  follow  an  outbreak,  as  an  exemplification  of  diminished 
virulence. 

From  the  mildness  of  the  symptoms  it  is  obvious  that  many  cases 
will  pass  unrecognised,  and  be  a grave  source  of  danger. 

The  author  had  a striking  example  of  this  in  an  epidemic  which 
iccurred  in  1903  amongst  some  900  coolies  landed  from  an  infected 
;hip  on  the  Quarantine  Station  at  Singapore. 

Ten  deaths  had  occurred  during  the  voyage  from  Amoy,  and  the 
lases  which  supervened  during  their  cpiarantine  will  be  seen  from 
he  accompanying  table. 
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It  is  noteworthy  that  Pestis  minor  did  not  appear  until  the 
virulence  of  the  small  epidemic  was  declining. 


Date. 

Bubon. 

Piieum, 

Septic. 

Minor. 

July  6,  . 

2 

I 

„ 7.  . 

... 

... 

„ 8,  . . 

... 

I 

» 9.  • 

I 

3 

I 

„ 10,  . 

2 

I 

3 

„ II,  . 

2 

... 

... 

34 

,,  12,  . 

... 

... 

30 

,,  13.  • 

... 

I 

,,  14.  . 

... 

I 

2 

28 

,,  IS,  . 

I 

... 

3 

„ 16,  . 

... 

6 

„ 22,  . 

I 

... 

Total, 

9 

5 

8 

102 

This  might  either  be  a manifestation  of  the  disease  in  those  who 
were  partially  immune,  or  else  a lessened  bacillary  virulence,  such 
as  generally  occurs  towards  the  end  of  a cholera  epidemic. 

Smears  were  taken  from  many  of  the  buboes  in  the  above  Pestis 
minor  cases,  and  in  about  one-third  of  them  Bacillus  pestis  was 
found.  In  the  ordinary  course  these  cases  would  have  passed 
entirely  unrecognised ; but  daily  examination  of  the  contacts  dis- 
closed a sudden  slight  rise  of  temperature,  accompanied  by  a tender 
but  small  enlargement  of  a gland. 

These  cases  are  just  as  dangerous  as  the  more  severe  cases,  from 
an  epidemiological  point  of  view,  and  it  behoves  us,  therefore,  to  be 
very  much  on  the  look  out  for  them. 

Some  depression  and  cardiac  excitability  may  remain,  with  or 
without  physical  weakness. 

Unless  (as  is  but  rarely  the  case)  the  graver  type  of  the  disease 
supervenes,  the  mortality  is  practically  nil  (Fig.  6i). 

The  accompanying  chart  will  show  the  usual  course  of  a Pestis 
minor  pyrexia. 

Complications  and  Sequehc. — In  almost  all  cases  convalescence  is 
protracted  by  weeks  of  mental  and  physical  prostration. 

Chronic  sloughing  of  the  bubo,  often  laying  bare  the  deep 
structures  or  bone,  is  by  no  means  uncommon. 

Aphasia  may  follow  recovery;  and  not  infrequently  petechias  or 
boils  are  found. 

Leumann  mentions  two  cases  each  of  paraplegia,  hemiplegia,  and 
catalepsy;  also  thirteen  cases  complicated  by  pregnancy,  all  of  whom 
aborted,  all  the  infants  died,  and  only  four  of  the  mothers  recovered. 
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I Placental  infection  was  also  noted  by  him.  A pregnant  woman 
vwas  attacked  almost  at  full  time.  The  child  was  born  well,  and  the 
rmother  died  of  post  partum  hremorrhage.  Ten  hours  after  birth 
I buboes  appeared  in  the  child's  groins  and  axilke,  and  it  died  in 
i twenty-eight  hours. 

Of  sixty-one  cases  amongst  nursing  women,  only  twenty- four 
i infants  contracted  plague. 

Diagnosis  and  Prognosis. — In  a well-defined  case  of  plague 
tthe  diagnosis  should  present  no  difficulty.  The  bubo,  temperature, 
f facies,  pulse,  tongue,  &c.,  form  a picture  unlike  any  other  disease. 


Fig.  61. — Pestis  minor.  Quarantine  Station,  Singapore. 

(Chine.se  male,  aged  28.)  Bubo  absorbed  ten 
days  after  onset.  Bacilli  found. 

In  pneumonic  cases  the  diagnosis  may  be  more  difficult,  but  a 
I microscopical  examination  will  quickly  clear  it  up. 

The  mortality  is  high. 

In  the  Hongkong  1894  epidemic,  the  following  was  the  plague 
( case  mortality : — 

Chinese,  . . . . • 93'4  per  cent. 

Europeans,  . . . .18-2  ,, 

Jappese,  . . . . 6o'o 

Indians,  . . . . .77 

I he  prognosis  should,  therefore,  always  be  guarded.  Multiple 
I buboes,  persistent  vomiting,  early  diarrhoea,  grave  cerebral  .symp- 
I toms,  and  the  invasion  of  the  blood  stream  by  bacilli  are  all 
I practically  death  warrants. 

"The  first  six  days  are  the  most  critical  time,  and  70  per  cent,  of 
I patients  succumb  during  that  period. 
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Pathological  Anatomy. — Rigor  mortis  is  usually  pronounced. 
Post-mortem  rise  of  temperature  is  not  uncommon. 

The  most  characteristic  changes  are  met  with  in  the  lymphatic 
system,  and  a very  general  engorgement  and  hemorrhage  through- 
out all  organs  will  be  found.  i 

The  primary  bubo  shows  periglandular  infiltration  and  hemor-  ’ 
rhage.  This  cedematous  infiltration  may  extend  to  the  adjacent  *. 
tissues.  On  section  they  appear  dark  red,  the  gland  tissue  being  s 
often  soft  and  pulpy.  ? 

Microscopically,  there  is  acute  inflammation  with  hemorrhages.  | 
The  tissue  is  infiltrated  with  red  corpuscles,  leucocytes,  and  bacilli.  ' 
The  vein-walls  are  thinned. 

The  process  begins  in  the  periglandular  tissue  and  the  subcapsular 
lymph  sinuses  ( Yamagiwa). 

After  the  primary  infection  of  a gland,  the  other  lymphatics  in  the 
same  chain  usually  become  implicated. 

For  instance,  if  a femoral  gland  is  involved  the  infection  will 
spread  from  gland  to  gland  up  to  the  retroperitoneal  lymphatics, 
and  a chain  of  softened,  swollen  and  htemorrhagic  glands  from 
below  Poupart  up  to  the  kidneys. 

Likewise,  if  an  axillary  gland  is  first  infected,  it  will  spread  to 
those  of  the  thoracic  cavity ; or  from  cervical  to  mediastinal  glands. 

These  secondary  affections,  however,  are  not  so  pronounced  as 
the  primary  bubo. 

Spleen. — This  organ  is  infected  in  every  case  of  plague.  The  , 
pulp  spaces  prove  a favourable  ground  for  multiplication.  J 

The  whole  viscus  is  enlarged,  hyperremic  and  soft.  fl 

The  lungs,  in  bubonic  plague,  show  congestion  and  oedema,  and  a 
on  section  exude  much  blood  and  serous  fluid.  In  pneumonic  9 
plague  there  is  a typical  confluent  lobular  pneumonia.  There  are  j 
areas  of  blackish-red  hEemorrhagic  patches  unevenly  distributed  over  I 
both  lungs,  especially  the  lower  lobes,  exuding  a sticky  juice  on 
section.  Under  the  microscope  the  alveoli  in  the  affected  areas  are  ' 
found  to  be  filled  with  blood  and  bacilli. 

The  kidneys  are  enlarged  and  congested  with  thickened  cortex, 
and  there  are  subcapsular  hemorrhages. 

Bacilli  are  found  in  the  renal  tissue  only  in  moderate  numbers, 
but  not  often  in  such  situations  that  their  appearance  in  the  urine  is 
likely. 

The  German  Commission  found  bacilli  in  the  urine  in  only  two 
cases. 

The  Austrian  Commission  frequently  found  bacilli  in  the  kidneys, 
but  only  in  five  out  of  seventeen  post-mortem  urines. 

The  stomach  and  intestines  generally  show  petechias  and  ecchy- 
moses.  The  gastric  mucosa  is  particularly  ha;moiThagic.  Micro- 
scopically the  mucosa  shows  dilated  interglandular  vessels  and 
haemorrhages  into  the  mucosa.  Bacilli  were  found  in  these  areas 
only  in  septicaemic  cases  (Herzog). 

The  appearance  of  bacilli  in  the  fiuces  is  even  more  rare  than 
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i 

I 

I 

I 


i 

I 

I 


i 


I 

I 


iiin  Uie  urine.  Tlie  German  Commi.ssion  were  never  able  to 
(iriemonslrate  them  either  by  culture  or  inoculation.  The  Indian 
CCommi.ssion  had  the  same  result,  but  pointed  out  the  difficulty  of 
.isolation  amongst  the  host  of  intestinal  organisms. 

The  //z’er  is  slightly  enlarged,  and  very  hyperamic.  There  is 
iparenchymatous  degeneration,  and  in  septicivmic  cases  we  find 
i^revi.sh-white  necrotic  foci.  Microscopically,  the  capillaries  will  be 
ffound  dilated  and  engorged,  and  a granular  degeneration  of  the 
'.parenchyma  cells.  Necrotic  foci  will  show  numbers  of  bacilli. 

The  following  is  the  Indian  Plague  Commission's  Summary  of 
'.pathological  conditions: — “The  distinctive  pathological  changes  pro- 
liduced  by  the  virus  of  plague  would  appear  to  consist  of  universal 
idilatation  and  engorgement  of  veins  and  smaller  blood-vessels,  with 
haemorrhages,  both  minute  and  of  large  amount,  in  nearly  every  part 
of  the  body;  tind  of  enlargement  of  the  lymphatic  glands,  with  oedema 
and  h.'emorrhage  in  the  surrounding  tissues,  generally'  mainly  impli- 
cating the  e.xternal  glands,  but  occurring  likewise  throughout  the  body 
.land  involving  in  a series  of  cases  the  entire  system  of  lymphatic  glands, 
lln  the  lymphatic  glands,  the  characteristic  conditions  are  largely  ex- 
iplainable  by  vascular  changes,  and  even  in  the  pneumonia  of  plague, 
vvascular  dilatations  and  htemorrhagic  extravasations  give  a special 
ccharacter  to  the  lung  inflammation.  In  no  other  infective  disease  are 
illhese  features  represented,  but  it  is  of  some  interest  to  note  that  the 
vascular  changes,  and  especially  the  prevailing  and  characteristic 
I tendency  to  extravasation  of  blood  in  almost  every  part  of  the  body, 
are  closely  reproduced  in  toxmmia  caused  by  the  organic  poison 
secreted  by  the  venom  glands  of  several  species  of  serpents,  such  as 
I the  black  snake  (Pscudechis  torphyriaais)  of  .Australia." 


Treatment — Medicinal. — There  is  no  s]tecific  drug  for  plague. 
IThe  treatment  which  has  met  with  the  best  routine  results  is  that  of 
Thomson  and  Atkinson  in  Hongkong.  Carbolic  acid  is  given  in 
large  doses. 


I^. — .Ac.  carbol.  pur, 

•Syr.  aurantii,  . 

.Aq.  chlorof.  ad 

M.  V.  Mi.st. 


gr.  xii. 

.5i- 

o']. 


.S'itt. — ,yi.  every  two  hours  during  the  day. 


One  patient  consumed  over  2,500  grs.  of  carbolic  before  his  blood 
'Was  free  from  bacilli.  Carbolic  poisoning  appears  to  be  practically 
uunknown.  In  a few  cases  carboluria  developed,  but  the  omission  of 
a few  doses  was  generally  sufficient  to  remedy  it  (i>iinpson). 

In  143  cases  Thomson  found  that  the  mortality  was  reduced  from 
'857  to  36 '4  per  cent,  by  this  means. 

Cyllin  might  perhaps  be  tried  with  advantage. 

The  remaining  medicinal  treatment  is  merely  directed  against  the 
various  symptoms  as  they  arise. 

For  hyperpyrexia,  the  wet  pack  or  sponge. 
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P'or  insomnia,  bromides. 

For  cardiac  debility,  hypodermics  of  stroplianthus  and  strychnine 
should  be  employed  [Fraser). 

During  convalescence,  nerve  tonics  and  hiematinics  are  indicated. 

Dietetic. — Solid  food  should  never  be  given  during  the  acute  stage. 

Local. — Do  not  interfere  surgically  with  the  bubo  before  it  has 
suppurated. 

Hot  fomentations  or  ice-bags  will  afford  relief. 

Semmtherapy. — There  are  two  chief  curative  sera — Versin’s  and 
Lustig’s;  those  of  Terni,  Bondi,  and  Kitasato  not  being  much  in 
use. 

1.  Yersin’s  Serum. — In  1895  at  the  Pasteur  Institute,  Yersin, 
Calmette,  and  Barrel  immunised  a horse  by  repeated  intravenous 
injection  of  living  plague  cultures.  The  horse’s  serum  was  found  to 
be  preventive  and  curative  for  laboratory  animals  after  six  weeks. 

From  this  horse,  after  a year’s  treatment,  26  cases  were  treated  in 
Canton  and  Amoy.  The  mortality  was  nil  amongst  those  thus 
treated  during  the  first  four  days  of  illness.  If  no  treatment  was 
given  until  the  fifth  day,  the  mortality  was  50  per  cent. 

2.  Lusti^s  Serum. — The  microbe  is  cultivated  on  agar  plates  ; 
scraped  off  and  dissolved  in  i per  cent,  sterile  caustic  potash.  The 
solution  is  then  rendered  slightly  acid  with  hydrochloric  or  acetic 
acid,  and  the  resulting  nucleo-proteid  precipitate  is  collected  on 
filter  paper,  washed  and  dried  in  vacuo.  This  substance  is  easily 
soluble  in  a weak  solution  of  sodium  carbonate.  The  serum  from 
a horse  w'hich  has  been  repeatedly  inoculated  for  three  or  four 
months  has  a certain  curative  value.  It  has  been  tried  in  over 
1,500  cases  in  Bombay,  and  (if  septiccemic  cases  are  excluded)  the 
mortality  is  slightly  reduced. 

Prophylaxis.  — Haffkine's  prophylactic  fluid  is  the  one  most 
generally  employed. 

The  bacillus  is  cultivated  in  broth.  Its  purity  is  tested  after  it 
has  done  growing.  It  is  then  sterilised  by  heating  at  65°  C.  for  one 
hour  and  0-5  per  cent,  of  carbolic  acid  is  added  ; after  which  it  is 
drawn  off  into  small  bottles  by  means  of  a syphon. 

The  dose  is- usually  from  2 to  5 c.c.  (the  exact  amount  being  given 
on  each  bottle).  In  a few  hours  there  is  a rise  of  temperature  to 
about  101°  or  to2°  F.  with  a little  headache,  nausea,  and  malaise, 
which  may  continue  for  about  48  hours. 

The  accompanying  chart  (Fig.  62)  is  from  observations  on  a 
certain  number  of  nearly  2,000  injections  made  by  the  author  in 
Singapore. 

The  protection  lasts  for  some  six  to  nine  months. 

The  conclusions  arrived  at  by  the  Plague  Commission  in  India, 
on  this  subject,  were  : — 

1.  “ That  inoculation  is  harmless.” 

2.  “That  when  given  in  the  incubation  stage— f.ir.,  before  the 
signs  of  plague  are  apparent — it  has  in  many  cases  the  power  of 
aborting  the  disease.” 
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3.  “That  inoculation  affords  to  all  those  inoculated  a strong 
■protection  against  attack  hy  plague.” 

4.  “ That  in  the  few  cases  when  inoculated  people  are  attacked  a 
•.^ery  large  proportion  recover.  " 

Haffkine’s  prophylactic,  if  stored  in  a cool  place,  will  keep  h)r 
-jeveral  years.  The  follow  ing  instructions  for  its  use  are  issued  hy 
v.he  Bombay  Research  Lal)oratory  : — 


Instntctiom  for  the  Use  of  the  Plague  Prophylactic. 

“Parcel  to  be  opened  and  unpacked  carefully,  and  the  corrugated 
paper  or  other  packing  material  preserved  for  re-packing  the  empty 
oottles. 

'■  Before  unstoppering  a bottle  it  must  be  ascertained  that  the  rubber 
cork  fits  so  lightly  that  it  can  be  removed  only  by  means  of  lorceps. 


HFig.  62.— Typical  inoculation  reaction  after  injection  with  Hafl'kine’s 
Prophylactic  Serum  (small  do.se).  No.  429/03,  Quarantine  Station, 
Singapore.  Chinese  male.  Aged  27. 

“.Any  bottle  found  with  the  stopper  not  sufficiently  tight,  or  being 
open,  cracked,  or  otherwise  damaged,  is  to  be  sent  back  to  the  labor- 
atory without  being  used. 

“ Prolonged  e.xposure  of  the  prophylactic  to  daylight  or  to  the  heat  of 
the  open  air  is  to  be  avoided.  It  should  be  kept  packed  in  the  bo.x, 
and  stored  away  in  the  darkest  and  coolest  place  available. 

“The  prophylactic  is  to  be  injected  under  the  skin  by  means  of  a 
clean  and  carefully  disinfected  hypodermic  syringe  of  suitable  size. 

“A  bottle  before  being  opened  is  to  be  thoroughly  shaken  so  ,as  to 
wash  oft'  the  whole  of  the  deposit  which  forms  on  and  sticks  to  the  bottle. 

“The  deposit  is  an  essential  element,  and  should  be  uniformly 
distributed. 
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“ If  the  dose  marked  on  the  bottle  is  5 c.c.,  then  give 


To  individuals  of  from 
10  days  to  i year, 

1 to  2 years, 

2 to  5 years, 

6 to  II  years, 

12  to  15  years, 

16  to  50  years. 


i/5th  C.C.,  or  i/25th  of  full  dose. 

1 i/Sth 

2 ,,  2/5ths 

3 ..  3/Sths 

4 ..  4/Sths 

5 ,,  full  dose. 


“ If  the  dose  marked  on  the  bottle  is  other  than  5 c.c.,  the  amount  to 
be  given  to  various  ages  is  to  be  calculated  in  the  same  proportion  as 
above. 

“ Women  of  all  ages  over  twelve  years  should  get  xV  less  than  men  of 
corresponding  ages. 

' ‘ Pregnant  women  may  be  inoculated  up  to  the  seventh  month  inclusive 
without  making  any  special  reduction  of  dose  in  their  case.  After  the 
seventh  month,  the  dose  should  be  given  in  two  instalments  separated 
by  an  interval  of  a week  or  so.  Miscarriage  has  never  been  known  to 
result  from  inoculation  ; and  the  danger  from  plague  to  lying-in  women 
is  so  great  that  a special  effort  should  be  made  to  induce  pregnant 
women  to  be  inoculated. 

“ Persons  over  fifty  years  of  age  should  get  xt  less  for  each  decade 
above  that  age. 

" Persons  suffering  from  fever  should  not  be  inoculated  before  at  least 
forty-eight  hours  have  elap.sed  after  the  fever  has  entirely  left  them. 

" Children  stand  the  treatment  well,  and  no  fear  need  be  felt  in  giving 
the  doses  above  mentioned. 

“ In  the  case  of  troops  and  followers,  and  other  large-bodied  people,  it 
is  advisable  to  increase  the  dose  by  half  the  amount  indicated  on  label, 
and  to  inject  7^  c.c.  if  the  bottle  label  shows  a 5 c.c.  dose.  For  strong 
women  and  children  the  dose  may  also  be  correspondingly  increased. 

“ No  changes  in  diet  or  occupation  are  necessary  for  the  inoculated, 
beyond,  if  possible,  taking  some  rest.  Bathing  in  the  open  air  should 
be  avoided  for  some  days.  A simple  purgative  may  be  given  before  or 
within  twenty-four  hours  after  inoculation. 

" It  is  desirable  that  all  operations  should  be  carefully  recorded,  and 
their  effect  upon  the  immunity  of  individuals,  as  well  as  upon  the 
course  of  the  whole  epidemic  watched. 

“The  prophylactic  material  is  harmless,  and  can  be  thrown  about 
without  danger;  but  it  is  liable  to  get  infected,  notwithstanding  the 
small  proportion  of  antiseptic  which  it  contains.  A bottle,  once  opened, 
is,  therefore,  to  be  used  up  within  an  hour  or  so,  or  the  rest  of  the 
contents  thrown  away.” 
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SKIN  DISEASES  OF  THE  TROPICS. 

rPeinphipus  contagiosus  — Madura  foot— Pityriasis  nigra  — Pityriasis 
versicolor  — Tinea  imbricata  — Pinta — Dliobie  itcb  — Rhezoglyphns 
parasiticus — Prickly  heat — Cheiro-poinpholyx— Pellagra— Acrodynia 
— Keloid— Vitiligo. 

'Some  of  the  skin  diseases  met  with  in  the  tropics  are  identical  with 
t those  seen  at  home,  such  as  scalp  ring- worms,  scabies,  favus,  &c. 

Others  have  formed  the  subject  of  special  chapters  in  this  volume, 
'Such  as  leprosy,  yaws,  granuloma  venerea,  granuloma  endemica, 
;;guinea-worm,  ankylostomiasis,  and  ainhum. 

It  is  proposed,  therefore,  in  this  chapter  to  give  a preliminary 
t tabular  classification  of  the  chief  tropical  skin  diseases  under  three 
hheadings: — 

1.  Of  vegetable  origin. 

2.  Of  animal  origin. 

3.  Of  unknown  origin. 

This  will  be  followed  by  a more  detailed  consideration  of  those 
cconditions  which  are  neither  well  known  in  temperate  climates,  nor 
dealt  with  elsewhere  herein. 

Of  the  former  class,  scalp  ring-worms  are  extremely  uncommon  in 
I the  tropics. 

Scabies  and  body  ring-worms,  on  the  other  hand,  are  enormously 
widespread  amongst  the  lower  native  cla.sses. 

The  author  has  examined  in  five  years  about  ij  millions  of  the 
ccoolie  class.  The  very  large  majority  of  these  have  been  of  the 
(Chinese  nationality,  and  have  been  examined  when  entirely  stripped. 

Out  of  this  enormous  number  only  35  cases  of  favus  have  been 
detected,  and  only  one  case  of  Truhophytou  endothrix  scalp  ring- 
worm. No  single  case  of  Microsporon  attdoidni  infection  has  been 
met  with  as  far  as  is  known. 

^ Scabies  was  approximately  present  in  3'25  per  cent,  of  the  male 
' Chinese  coolies,  and  the  lesions  in  a large  number  of  the  cases 
were  so  widespread  that  scarcely  any  of  the  body  surface  w.as  un- 
•laffected. 

Body  ring- worms  ( 7y«6’rt!  rm  /wa/a)  due  to  the  'J'ridiophyton  ecto- 
thrix  were  seen  in  some  o‘65  percent. 

With  regard  to  “ dhobie  itch,’’  Castellaui  is  of  opinion  that  the 
trichophytic  origin  is  dififerent  from  that  of  Tinea  eireinata.  In  the 
subjoined  schematic  table,  therefore,  a doubtful  origin  has  been 
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inserted  as  Trichophyton  castellanii.  The  author,  however,  who 
has  observed  the  inception  of  many  cases,  and  has  suffered  himself 
from  the  complaint,  is  rather  of  the  opinion  that  the  Trichophyton 
ectothrix  is  the  specific  cause  of  both  conditions.  Both  commence 
with  a single  small  spot  or  patch,  and  spread  by  a circular  or 
irregularly  ring-shaped  edge.  The  macroscopic  appearance  of  both 
is  idenlical  until  continued  irritation  and  scratching,  due  to  the 
situation  of  the  dhobie  itch,  lead  to  an  eczematous  condition  in  this 
latter  disease.  In  all  cases,  moreover,  which  the  author  has  examined 
microscopically,  the  hyphomycetes  were  apparently  identical,  though 
no  cultural  differentiation  was  attempted. 

Incidentally  it  may  be  of  interest  to  mention  that,  in  the  above 
series  of  examinations,  psoriasis  was  detected  in  about  650  cases ; 
supernumerary  mammEe  (in  males)  in  over  200  instances. 

No  case  of  pemphigus  was  observed. 


TABLE  OF  SKIN  DISEASES. 

(*  Dealt  with  in  subsequent  section.) 

I. — Of  Vegetable  Origin. 


Order:— Sehizomyeetes. 
Family Coccacese. 

Genus  : — Micrococcus. 

? M.  pyogenes  aureus. 
Family : — Bacteriaceae. 
Genus  : — Bacillus. 

Le  Dantec’s  bacillus, 

B.  leprre. 

Family : — CladotricheaB. 
Genus : — Cladothrix 

C.  actinomycii,  . 

C.  mycetoniEe,  . 

Order Blastomyeetes. 
Family : — Saccharomycetes. 
Genus  : — Saccharomyces . 

? S.  litogenes.  . 

Order Hyphomycetes. 
Genus : — Aspergillus. 

A.  fumigatus,  . 


. * Pemphigus  contagiosus. 


. Tropical  phagedcena. 

. (see  chapter  xxvii.) 


. Actinomycosis. 
. Madura-foot. 


Dermatitis. 


. Epiphytic  mycosis  of  nose 
and  ear. 


SAJN  DISEASES  OF  THE  TROPICS. 


309 


Genus  : — Microsporon. 
M.  auclouini, 

M.  mansoni, 

M.  furfur,  . 

Genus  ; — Trichophyton . 

T.  endothrix, 

T.  ectolhrix, 

T.  mansoni, 

T.  piclor,  . 

? T.  caslellanii,  . 

C^enus  : — Achorion. 

A.  Schonleini,  . 


. Ring-ivonn  (very  rare  in 
tropics). 

. * Pityriasis  nigra. 

. * Pityriasis  versicolor. 


Ring-worm  (rare  in  tropics). 
Tinea  circinata. 

. * Tinea  imhricata, 

. *Pinta. 

. * Dhohie  itch. 

Pavtis. 


II. — Ok  Animal  Oru.in. 


Protozoa 

Spirochreta  pallidula. 

The  Spirocluete  of  Wise,  . 

Leishmania  donovani, 

Nematoda 

Filaria  medinensis,  . 
Ankylostonuim  duod'enale,  . 

Aearina:— 

Acarus  scabei,  . 
Kliizoylyphus  parasiticus,  . 

Aphaniptera:— 

•Sarcopsylla  penetrans. 


Yasos  (see  Chap,  xxxvii. ) 
Granuloma  venerea  (see 
Chap,  xxiv.) 

Granuloma  endemica  (see 
Chap,  xxiii.) 

Guinea-worm  (see  Chap.  xx. ) 
Ground  iteli  (see  Chap,  xii.) 

I'he  itch. 

* Ulcers. 

Jigger  (.see  (,'hap.  x.) 


III.— Of  Unknown  Orioin. 

* Prickly  heat. 

* Cheiro-pom pholy.v. 

* Pellagra. 

* .-Lrodynia. 

'*  Keloid. 

A inhum  (see  Chap,  xxxvi.) 

* Vitiligo. 

PEMPHIGUS  CONTAGIOSUS  {Manson). — This  skin  disease 
is  said  to  be  fairly  common  in  some  parts  of  India,  the  Malay 
I Peninsula,  and  China. 

Symptoms. — The  condition  commences  with  a hemispherical 
tense  vesicle.  In  a short  time  the  fluid  contents  become  cloudy, 
and  the  vesicle  becomes  flattened  and  flaccid. 
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By  auto-inoculation  fresh  bullse  occur  whenever  transferred  by 
hands  or  clothes. 

Each  bleb  tends  to  stop  spontaneously,  the  skin  being  rubbed  off, 
and  leaving  a pink  patch  of  new  epidermis. 

The  disease  is  fairly  common  in  children. 

There  is  considerable  irritation  leading  to  scratching,  and  often 
the  subsequent  development  of  boils.  The  condition  is  apparently 
allied  to  the  Pemphigits  neonatorum  of  temperate  climates  ; and, 
like  that  disease,  is,  in  all  probability,  due  to  one  of  the  pyogenic 
streptococci.  Leishman  Donovan  bodies  are  reported  to  have  been 
found  in  the  fluid  contents  of  the  blebs. 

The  tPG3,tment  should  be  effected  by  an  antiseptic  lotion 
applied  thrice  daily,  and  followed  by  an  application  of  powdered 
boracic  acid. 

MADURA  FOOT  {Mjvetoma)—I)e^mtion. — A disease  of 
warm  climates  occurring  especially  in  India. 

It  usually  attacks  the  foot,  and  occasionally  the  hand.  It  rarely 
attacks  other  parts  of  the  body,  and  never  affects  the  internal 
organs. 

It  is  characterised  by  chronic  enlargement,  the  formation  of 
sinuses  and  inflammatory  degeneration. 

History  and  Geographical  Distribution.— first 

reported  the  condition  in  1712.  During  the  nineteenth  century, 
Godfrey,  Balingall,  Eyre,  and  Carter  have  all  studied  and  written 
about  the  disease.  The  last-named  was  the  first  to  recognize  the 
condition  as  a mycosis. 

The  chief  Indian  endemic  districts  are  : — Madura,  Hirsar,  Ajmeer, 
Delhi,  and  other  places  in  Kashmir,  Rajputana,  and  the  Punjab. 

Cases  have  been  reported  from  Cochin  China,  North  Africa,  S. 
America,  Madagascar,  Cuba,  &c. 

Symptoms. — An  inoculation  takes  place  through  a slight 
abrasion.  Induration  results,  and  runs  a chronic  course,  with  or 
without  pain.  After  eight  or  nine  weeks  this  breaks  down,  forming 
an  oozing  fistula,  in  the  discharge  from  which  are  to  be  seen  white, 
red,  or  black  granules  of  various  sizes. 

Further  lesions  of  the  same  sort  occur  in  different  parts  of  the 
foot,  and  follow  the  same  course  until  the  whole  foot  becomes 
swollen,  deformed,  and  honeycombed  with  sinuses. 

There  is  seldom  much  pain  associated  with  the  condition. 

Muscular  atrophy  takes  place  in  the  leg  above,  and  the  femoral 
glands  may  become  enlarged  from  the  septic  absorption. 

The  disease  may  continue  for  ten  to  twenty  years. 

Death  is  usually  due  to  e.xhaustion  or  to  inter-current  disease. 
Morbid  Anatomy  and  Etiology.— The  condition  is  chiefly 
found  in  native  men  of  middle  age. 

The  specific  cause  is  a schizomycete  of  the  family  Cladotrichete  - 
the  Cladothrix  mycetoniiv.  This  has  not  yet  been  isolated  from  the 
soil  or  vegetable  matter. 


SKIN  DISEASES  OF  THE  TROPICS. 


311 

The  fungus  forms  the  white  “fish-roe”  granules  most  usually 
'found  in  the  disease.  Kant/iack  considers  the  black  variety  (which 
i'^s  more  rarely  met  with)  to  be  a degeneration  form  of  the  white. 

On  section,  the  whole  foot-tissues  are  found  to  be  transformed  in^o 
lii  homogeneous  mass,  muscles  and  bones  being  all  disintegrated. 

Numerous  cysts  and  sinuses  are  to  be  seen,  containing  cheesy 
nmasses  of  the  characteristic  granules. 

Treatment. — iodide  of  potassium  has  no  influence. 

If  seen  early,  the  initial  lesion  should  be  excised  ; otherwise  the 
oDiily  treatment  is  the  surgical  one  of  amputation,  which  is  usually 
'successful,  as  the  disease  is  a purely  local  one. 

Calcium  iodide  in  2-grain  doses,  three  times  a day,  might  be  tried. 

Diag’nosis. — This  should  not  be  difticult  when  the  disease  is  at 
aall  advanced. 

Actinomyco.sis  might  be  suspected,  but  the  conditions  are  cjuite 
(idifl'erent  (vide  Chap.  vii.). 

PITYRIASIS  NIGRA.  — Found  especially  in  Ceylon,  the  Malay 
rPeninsula  and  Archipelago,  Southern  China,  and  possibly  other 
rregions. 

The  condition  is  due  to  a microsporon  infection  with  the  M. 
•'mausoui  (Castellani). 

This  fungus  has  short  mycelial  threads  18  to  20  «,  not  branching. 
IThey  are  about  2I  n broad.  They  are  irregular,  bent,  or  banana- 
' shaped  in  outline. 

The  spores  are  globular,  and  mostly  very  large — 5 to  7i  and 
are  frequently  arranged  in  clusters  (Castellani). 

Clinically  will  be  found  round,  desquamating,  dull-black  patches 
|oof  various  sizes. 

The  neck  is  u.sually  the  favourite  locality,  but  the  disease  may  be 
found  on  any  other  part  of  the  body,  with  the  exception  of  the  face, 
vwbich  seems  exempt. 

There  is  but  little  itching. 

The  best  treatment  is  by  ichthyol  and  sulphur. 

PITYRIASIS  VERSICOLOR.  —On  a coloured  skin,  this  disease 
|fhas  usually  a silver-gray  appearance,  though  sometimes  it  is 
'yellowish. 

1 he  .1/.  furfur  which  causes  the  condition  has  considerably 
■smaller  spores  than  the  .1/.  mansoni.  These  spores  sometimes 
form  clusters,  and  sometimes  do  not. 

The  mycelium  is  .short,  thin,  and  regular  in  outline,  though 
occasionally  showing  thickening  or  constriction. 

The  disease  is  fairly  common  amongst  natives,  and  readily  yields 
to  a cour.se  of  ichthyol  and  sulphur. 

TINEA  IMBRICATA  (Fig.  63)— Definition.— condition 

of  the  skin  occurring  in  Fastern  countries,  characterised  by  a wide- 
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spread  distribution  of  tissue-paper-like  scales,  and  caused  by  a 
hyphoniycete — the  Trichophyton  ntansoni. 

Synonyms. — Tokdan  ring- worm  \ Herpes  desquamatns 
(Turner);  Herpes  farinosus  (Ritter);  Cascade  (Moluccas);  Pita 
(Bowditch  Island) ; Gnne  (Gilbert  Islands) ; Gogo  (Marshall 
Islands). 

Geographical  Distribution.— The  disease  is  said  to  prevail 
in  the  Malay  Peninsula  and  Archipelago  and  in  the  Pacific  Islands. 
The  author  has  seen  many  cases  amongst  new-coming  Chinese 
immigrants  to  Singapore,  chiefly  from  Amoy  and  Swatow,  and  to 
a less  extent  from  Hongkong. 

Etiology. — Manson  was  the  first  to  call  attention  to  the  con- 
dition as  a specific  entity,  in  1879. 

The  disease  is  a tricophyton  infection,  caused  by  T.  mansoni. 
This  fungus  lies  between  the  epidermis  and  rete,  and  grows  with 
enormous  profusion,  causing  the  epidermis  to  peel  up. 

Microscopically  it  somewhat  resembles  T.  ectothrix,  but  the 
mycelium  is  longer  and  much  more  abundant  and  the  spores  are 
oval. 

Niciiwenhuis  has  cultivated  it  artificially  on  a peptone-salt- 
glucose-broth.  Manson  has  experimentally  transmitted  it  to 
healthy  individuals,  taking  an  incubation  period  of  about  nine 
days. 

A warm  damp  climate  is  essential  for  its  spread  and  growth. 

All  races,  ages,  and  sexes  are  equally  liable  to  infection,  but 
naturally,  on  account  of  their  habits,  natives  form  the  chief  sufferers. 

The  transmission  is  either  direct,  or  by  means  of  clothes,  mats,  &c. 

Symptoms. — About  nine  or  ten  days  after  inoculation,  a slightly 
raised,  brownish  patch  appears. 

The  centre  breaks  down,  while  the  periphery  extends  by  a spread- 
ing edge.  At  the  site  of  the  first  brown  spot  another  spot  appears 
and  spreads ; and  in  this  way  a series  of  more  or  less  concentric 
rings  are  formed  ; while  other  foci  are  started  with  similar  results 
until  quite  a large  area  of  the  body  may  be  covered  with  these 
scales. 

The  disease  avoids  the  hair,  crutch,  axillre,  and  usually  the  nails. 

After  the  scales  are  detached,  a leucodermic  piebald  area  is  left. 

There  is  usually  considerable  pruritus  ; and  the  scratching  which 
follows  will  often  lead  to  impetigo  or  eczema. 

Tpeatment. — Should  be  commenced  by  a hot  bath  and  good 
scrub  with  tar  soap. 

Manson  recommends  applications  of  strong  Lin.  iodi,  but  usually 
a chrysarobin  ointment  {vide  formula:  at  the  end  of  this  chapter) 
will  be  found  highly  efficacious. 

PINTA.— Definition.— A disease  of  warm  climates,  caused  by 
a hyphomycete — the  Trichophyton pictor  (Blanchard) — characterised 
by  piebald  discolorations  of  the  skin,  without  disturbance  to  the 
general  health. 
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Synonyms. — Mai  del  pinlo,  Tlmta,  Qttirica,  spoiled  disease  of 
CCeuhal  Amt)  lea,  Pannits  caraleus  (Alihert). 

History  and  Geographical  Distribution.— The  disease 
nas  been  known  in  Mexico  since  I775- 

Aliherl  was  the  first  to  write  on  the  subject  in  1829,  and  more 
icecently  Monloya  in  1896. 

It  is  endemic  in  Columbia,  Venezuela,  Peru,  Chili,  Bolivia. 
IBritish  Honduras,  and  Mexico. 

Isolated  cases  have  been  reported  from  the  Gold  Coast  (1901), 
iPripoli  (1897),  and  by  Madden  and  Goodma>i  in  Egypt  (1899). 

In  Columbia  it  is  estimated  that  there  are  usually  some  200,000 
reuses  (i.e.,  about  4 per  cent,  of  the  population). 

Etiology. — The  fungus  which  causes  the  disease  is  the  Tri- 
'hophylon  piclor,  and  its  growth  seems  most  favoured  by  hot,  damp 
climates. 

Both  sexes  and  all  ages  are  liable  to  infection,  but  it  is  commonest 
amongst  young  and  middle-aged  men.  It  is  chiefly  found,  moreover, 
amongst  the  poorer  classes,  as  ilirt  and  poverty  are  naturally  predis- 
jposing  causes. 

It  is  apparently  not  directly  contagious,  judging  from  the  way  in 
■•which  it  spreads  amongst  soldiers  or  families. 

(Monloya  obtained  some  of  the  moulds  from  mosquitoes,  and  it  is 
ipossible  that  the  disease  may  be  spread  by  this  means.  It  has  also 
been  suggested  that  fleas  or  bugs  may  introduce  them. 

I Successful  inoculations  have  been  carried  out  with  rabbits,  but 
I other  animals  have  not  yet  been  trier!. 

I The  fungus  itself  consists  of  tapering,  branched  mycelial  threads, 
t’to  which  theconidia  are  attached.  The  spores  are  roundish  or  oval, 
and  from  8 to  12  /t  in  diameter. 

Baylx  gives  nine  varieties  of  the  fungus,  which  account  for  the 
different  colours  of  the  eruption.  The  blue,  black,  and  yellow  forms 
-are  only  anomalies.  There  are  three  differential  forms  : — 

I.  Violel. — Affects  the  epidermis.  Seen  in  negroes  and  mulattoes 
of  rural  and  mining  districts.  Begins  on  face  or  arms  or  legs. 

I 'May  attack  mucous  membranes.  Loss  of  pigmentation  late. 

1 2.  Red. — Affects  the  rete  mucosum  and  corium.  .Seen  in  towns 

I amongst  white  people.  Skin  smarts,  and  is  dry.  No  secondary  loss 
! of  jiigment. 

3.  IP/rf/d’.  — .•\ffects  the  rete  mucosum  and  corium.  Seen  in  towns 
1 amongst  half-castes. 

■ Symptoms. — There  is  an  indefinite  inadmiion  perioa  of  about 

jja  month. 

A slight  itching  precedes  the  eruption,  which  usually  commences 
I on  the  face  or  neck. 

The  rest  of  the  body  is  affected  later,  wath  the  exception  of  the 
palmar  and  plantar  surfaces,  which  escape. 

The  eruption  begins  w'ith  asymmetrical  spots  or  jiatches,  accom- 
panied by  a furfuraceous  desquamation.  These  spots  increase  in 
size,  and  gradually  coale.scc  with  others  to  form  extensive  patches, 
'which  show  the  characteristic  colours  in  two  or  three  years. 


314 


TROPICAL  MEDICINE. 


One  or  more  colours  may  be  seen  on  the  same  patient. 

The  white  variety  is  often  confused  with  leucodermia  (vitiligo), 
which  disease  is  seen  both  in  the  East  and  West ; the  latter  is 
sometimes  hereditary;  is  often  symmetrical,  with  convex  borders, 
and  is  not  dependent  on  a fungus. 

During  this  chromatic  stage,  the  mucous  membranes  of  mouth, 
prepuce,  and  vagina  may  become  coloured.  At  a later  stage  the 
pigment  disappears  gradually  from  the  centre  to  the  periphery,  the 
first  sites  to  become  leucodermic  being  such  exterior  surfaces  as  are 
specially  subject  to  friction. 

Course. — There  are  no  constitutional  symptoms,  and  the  death 
rate  is  nil.  The  disease,  if  untreated,  may  last  for  very  many  years. 
If  no  spores  are  found  in  long-standing  cases,  the  parasite  is 
probably  dead. 

Tpeatment. — A chrysarobin  ointment  should  be  applied  (see 
formulte  at  the  end  of  this  chapter). 

Technique  for  Demonstration  {Montoya).— \.  Soak  scales 
in  ammonia  for  a few  minutes. 

2.  Then  place  for  five  minutes  in  a saturated  alcoholic  solution  of 
picric  acid,  to  which  5 drops  of  acetic  acid  have  been  added. 

3.  Wash  in  distilled  water  and  mount  dry. 

Note. — The  picric  acid  hardens  the  mycelium  and  colours  it  yellow. 

DHOBIE  ITCH — Definition. — A tricophyton  ring-worm,  very 
common  in  the  East,  and  showing  a predilection  for  the  crutch  and 
surrounding  areas. 

Etiology.  — • Dhobie  (or  washerman’s)  itch  is  so  called  on 
account  of  its  frequent  connection  with  the  native  dhobie.  Manson 
considers  the  belief  as  probabl}'  not  veiy  well  founded  that  clothes 
can  be  contaminated  by  the  washerman.  But  this  is  quite  missing 
the  whole  point  of  Eastern  procedure. 

That  clothes  submitted  to  the  usual  vigorous  rinsing,  followed  by 
an  all  too  violent  buffetting  on  the  nearest  stone,  should  thereby 
become  infected,  is,  of  course,  highly  improbable. 

Perhaps  some  readers  may  have  had  occasion  to  travel  in  the 
East,  and  will  have  had  (after  a long  voyage)  about  one  and  a-half 
days,  or  perhaps  two  daj-s  in  port,  before  proceeding  further.  They 
will,  perhaps,  be  struck  dumb  with  astonishment  to  find  that 
a native  dhobie  will  bring  back  all  their  dirty  clothes  beautifully 
washed,  dried,  and  starched  in  a matter  of  twenty-four  to  thirty-six 
hours.  When  these  same  people  come  to  settle  in  the  tropics  and 
find  that  their  washing,  which  then  should  be  delivered  weekly,  is 
perhaps  a day  or  two  late  e\  en  after  the  week  is  finished,  they  fail 
to  remember  their  early  experience  with  the  native  dhobie,  and  to 
put  two  and  two  together. 

The  fact  is  that  the  dhobie,  to  whose  care  we  weekly  commit  our 
underlinen  with  child-like  confidence,  has  a large  clienttde.  This 
Eurasian  clerk  or  that  Chinese  krani  want  to  go  to  a volunteer 
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i.iance  ; they  have  no  dress  shirt ; their  dhobie  kindly  supplies  them 
— with  yours.  Or  he  wants  a pair  of  superior  white-drill  trousers 
oor  a race  meeting  ; his  dhobie  supplies  him — with  yours. 

In  this  way  are  the  garments  of  both  sexes  lent  out ; in  fact,  as 
naiany  as  three  washes  of  one  garment  have  been  recorded  during 
'Dne  week.  Thus  we  can  readily  understand  that  our  dhobie  itch  is 
laot  supplied  by  the  dhobie  himself,  but  by  those  customers  who 
:;ourt  fame  in  borrowed  garments. 

With  regard  to  the  causal  fungus,  CasUUani  considers  that  it  is 
u tricophyton  infection  due  to  several  different  species,  all  of  which 
i«re  different  from  those  found  in  Tinea  circinata.  Mausoti  considers 
: hat  many  cases  are  produced  b)’  Aln  ros/oron  furfur  and  AI.  mitiu- 
'issimum,  and  that  they  are  really  inflamed  erythrasma.  This  is 
quite  possible,  although  in  none  of  the  many  cases  observed  by  the 
lauthor  has  there  been  any  resemblance  either  to  Pityriasis  versicolor 
or  to  erythrasma. 

The  appearance  and  clinical  features  have  been  those  of  a Tinea 
.circinata,  and  the  microscopical  features  have  been  indistinguishable 
li'rom  Tinea  ectothrix. 

Symptoms. — The  disease  begins  with  a slightly  raised  red  spot. 
IThis  spreads  by  the  periphery  with  an  irregularly  circular  outline. 
IThe  centre  becomes  clear,  and  all  the  activity  of  the  fungus  is  con- 
icentrated  on  the  spreading  and  festooned  margin.  This  margin  is 
iced,  raised,  thickened,  and  generally  rather  moist.  There  is  an 
ir.ntoleralile  itching. 

When  the  ring  has  reached  a diameter  of  6 inches  to  a foot,  it 
usually  stops,  or  may  coalesce  with  other  foci. 

The  desquamation  is  extremely  fine,  and  often  scarcely  noticeable. 

The  scratching  demanded  by  the  pruritus  often  leads  to  a con- 
dition of  weeping  eczema,  and  the  whole  scrotum,  perineum,  and 
■■nner  thighs  may  be  raw,  and  the  patient  suffer  untold  tortures. 

Treatment. — This  should  be  taken  in  hand  early,  and  a chrysa- 
1 .'obin  ointment  (see  formula;)  applied  promptly. 

If  the  condition  is  not  seen  until  a bad  eczema  has  supervened, 

I here  is  no  remedy  like  glycerine  of  boracic  acid,  which  often  acts 
iiike  a charm.  It  should  he  applied  for  a ejuarter  of  an  hour,  twice 
iilaily,  on  lint  ; during  the  intervals  a little  powdered  boracic  acid 
;an  be  applied,  and  the  parts  kept  from  any  contact  or  friction  by 
-int  and  light  bandage.  The  author  has  seen  cases  which  have 
defied  treatment  for  months  yield  to  this  treatment  within  a week. 

RHIZOGLYPHUS  PARASITICUS.— iiV//,  in  Hongkong 

H190S),  reports  a case  of  infection  with  this  animal  parasite — one  of 
"■he  acarina. 

It  occurred  in  an  Indian  policeman  who  had  been  nine  years  in 
.he  colony. 

1 he  lesion  consisted  of  a large  circular  eroded  patch  on  the  .sole  of 
he  right  foot,  with  a central  irregular  ulcer. 

Itching  was  absent. 
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Some  of  the  skin  removed  from  the  ulcer  showed  several  of 
these  mites. 

Treatment  with  4 per  cent,  formalin  in  glycerine  was  rapidly 
successful. 

The  condition  is  probably  very  rare. 

PRICKLY  HEAT— Synonyms  . — Lichen  tropicus.  Miliaria  I 
papulosa,  Dysidrose  sudorale. 

Definition.  — iVn  infection  of  the  skin  in  which  there  is  an 
obstruction  to  the  sweat  secretion  due  to  inflammation  {Crocker). 

Description.  — it  consists  of  minute,  bright  red,  acuminate, 
discrete  papules,  closely  crowded  together,  with  vesicles  or  vesico- 
pustules  sparsely  interspersed.  I 

It  comes  out  suddenly,  preceded  and  accompanied  by  profuse  j 
sweating  in  other  parts,  and  is  attended  with  intolerable  pricking  ; '% 
and  tingling  {Crocker).  ' 

The  condition  may  afi'ect  much  or  little  of  the  body  surface. 

The  parts  most  usually  selected  are  the  back,  shoulders,  forehead, 
and  arms. 

In  consequence  of  scratching,  dermatitis  or  boils  may  supeiwene.  i 

In  mild  cases  the  disease  may  only  last  for  a few  days  ; or,  on  the  • 

other  hand,  it  may  continue  till  the  advent  of  cool  weather.  ; 

In  a former  patient  of  the  author’s — a ship’s  stewardess — the  | 

condition  began  at  Port  Said  during  each  outward  bound  voyage  to  ’ 
India.  Her  whole  body  was  covered  from  head  to  foot,  and  no  j 
relief  was  experienced  till  the  Mediterranean  was  again  reached. 

The  treatment  consists  in  avoiding  flannel  garments,  iced  drinks,  or 
violent  exercise. 

Glycerine  of  borax  is  a useful  application,  especially  if  a little 
thymol  be  addetl. 

CHEIRO  - POMPHOLYX  (^///<7»y/.w«)-Synonyms.-i9>«'- 

drosis  (Tilbury  Fox)  ; Pompholyx  (Crocker). 

Definition. — a vesicular  and  bulbous  eruption  limited  to  the 
hands  and  feet,  and  connected  with  hyperidrosis. 

The  disease  was  originally  described  by  Tilbury  Fox  and 
Hutchinson,  independently,  in  1S75.  i 

It  is  of  rare  occurrence.  It  occurs  in  the  summer  in  cool  climates, 
and  is  occasionally  seen  in  the  tropics. 

The  hands  are  the  usual  seat  of  the  vesicles,  more  rarely  the  feet, 
and  scarcely  ever  elsewhere. 

The  eruption  commences  with  burning  and  tingling,  followed  by 
the  formation  of  deeply  embedded  vesicles,  .singly  or  in  groups, 
usually  along  the  sides  of  the  fingers  and  on  the  palms.  '1  hese  fre- 
quently coalesce  into  larger  bullK.  The  contents  are  neutral  or 
alkaline,  and  slightly  turbid  in  the  older  lesions.  The  bullte  may 
range  from  yV  to  I 'tich  in  diameter. 

There  would  seem  to  be  a connection  with  hyperidro.sis.  Crocker 
considers  it  of  neurotic  origin,  “ probably  a vaso-motor  neurosis 
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Ueading  lo  inflammation  in  ami  about  the  sweat  apparatus,  but  not 
Llimited  to  those  structures." 

In  about  a fortnight  the  contents  become  absorbed.  Tlie  vesi(  lo 
rnever  rupture  spontaneously.  Recurring  attacks  are  frequent. 

The  treatment  should  consist  in  the  administration  of  internal 
t tonics. 

PELLAGRA  [Pelle  agar  = xowgh  skin)— Definition. — A disease 
cof  limited  distribution,  possibly  of  toxic  origin  connected  with  grain 
eeating,  and  characterised  by  an  erythematous  exanthem. 

Synonyms. — Ma/  del  sol,  Risipola  lombarda.  Lepra  italiea, 
iSeorbutus  alpimis. 

History  and  Geographical  Distribution.— it  was  first 
rreported  from  .Spain,  by  Casal,  in  1735.  Later,  it  spread  over  Italy 
aand  S.  W.  France.  Besides  these  European  centres,  the  di.sease  is 
jalso  endemic  in  Lower  Egypt,  Algiers,  and  Mexico. 

Etiology. — Both  sexes  are  equally  liable  to  be  attacked,  and 
all  ages  may  participate,  although  middle  age  is  the  most  usual 
[period. 

- It  is  very  largely  a malady  of  the  poor,  as  unwholesome  food  and 
i unhealthy  surroundings  [iredispose  to  the  disea.se. 

The  condition  is  apparently  an  intoxication,  and  has  been  con- 
= sidered  by  many  to  be  due  to  the  continued  eating  of  damaged 
I maize.  The  rea.sons  on  which,  according  to  Schenbe,  this  conclusion 
! is  ba,sed  do  not  seem  altogether  conclusive.  They  are — 
i I.  That  in  those  countries  in  which  [lellagra  is  endemic,  maize  is 
ijtthe  staple  food  of  the  peasantry. 

2.  That  extracts  prepared  b)'  .Sombroso  from  the  damaged  maize 
lit  could  produce  symptoms  resembling  pellagra  in  animals  and  human 
!|  I beings. 

Sombroso  considers  that  the  intoxication  is  caused  by  the  product 
I of  a chemical  change  in  the  maize,  due  to  a micro-organism  which, 

" her  se,  is  harmle.ss. 

All  the  various  fungi  and  bacteria  found  on  maize  have  con- 
-sequently  been  incriminated  in  turn,  but  no  conclusive  evidence  has 
iqyet  been  brought  forward  to  support  the  maize  theory. 

It  has  been  said  by  many  writers  that  the  disease  followed  the 
’’  introduction  of  maize  into  Europe.  In  answer  to  this  it  need  onl\- 
■ be  said  that  nothing  certain  is  known  about  the  introduction  of  that 
'•  cereal  ; and,  moreover,  it  was  certainly  in  dietetic  use  in  Italy  at 
least  200  years  before  the  appearance  of  pellagra. 

• Symptoms. — Prodromal  .symptoms  of  languor  and  debility  may 

be  present  for  many  months. 

This  is  followed  by  anorexia,  dyspepsia,  and  diarrhrea  ; and  is 
accompanied  by  such  nervous  disorders  as  headache,  vertigo,  in- 
creased reflexes,  erotic  perversions,  amnesia,  and  general  debility. 

At  the  time,  or  soon  afterwards,  an  erythema  of  face,  neck,  chest, 
dorsum  of  hands  and  forearms  supervenes. 

These  clinical  features  become  ameliorated  for  a few  months  only 
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to  be  followed  by  exacerbations  until  after  a few  years  serious 
cerebro-spinal  symptoms  are  developed,  such  as — 

Muscular  weakness,  paralyses,  spastic  gait,  pariesthesia,  increased 
reflexes,  indolent  pupils,  cutaneous  vasomotor  disorders,  loss  of  skin 
elasticity,  melancholia,  &c.  Finally,  a cachectic  state  is  reached 
with  marasmus,  bedsores,  &c.,  which  finally  kill  the  patient. 

The  (iuration  of  the  disease  may  be  prolonged  to  fifteen  years  or 
more.  After  the  first  stage  of  the  disease  the  chances  of  recovery 
are  small, 

Post-mo}-iem,  the  liver  is  enlarged  and  shows  fatty  degeneration  ; 
the  spleen  is  small  and  atrophic  ; the  kidneys  are  cirrhotic  ; the  gnt 
wall  is  thin  and  atrophied  ; the  posterior  and  postero-lateral  columns 
of  the  cord  show  a symmetrical  sclerosis. 

Chronic  meningeal  inflammation  is  frequent,  and  the  cerebral 
cortex  may  be  atrophied. 

The  peripheral  nerves  are  normal. 

The  treatment  consists  in  a generous  and  nourishing  diet,  together 
with  the  internal  administration  of  arsenic. 

ACRODYNIA  {Epidemic  Erythema). — This  is  a disease  seem- 
ingly allied  to  pellagra  and  ergotism. 

Epidemics  have  occurred  amongst  soldiers  and  prisoners  both  in 
Europe  and  tropical  Mexico. 

It  would  be  of  interest  to  be  on  the  look  out  for  the  condition  in 
other  tropical  regions. 

The  symptoms  as  given  by  Crocker  are — 

Gastro-intestinal  irritation,  injected  conjunctivre,  facial  oedema, 
palmar  and  plantar  formication  and  prickings  with  a preliminary 
hypertesthesia  followed  by  antesthesia. 

Then  comes  an  erythematous  eruption,  chiefly  of  hands  and  feet, 
but  also  occurring  on  the  trunk,  followed  by  exfoliation  and  dark 
pigmentation. 

In  severe  cases  there  may  be  some  marasmus  and  paresis. 

There  is  no  fever.  Relapses  are  unusual.  It  is  seldom  fatal. 

Recovery  is  usual  in  a few  weeks  or  months. 

There  are  no  special  post-mortem  changes,  and  the  pathology  is 
obscure. 

KELOID.  — Keloids  are  unusually  prevalent  in  yellow,  black,  and 
brown-skinned  races,  and  are  prone  to  follow  slight  injuries  and 
abrasions  or  specific  skin  lesions. 

One  of  the  commonest  forms  seen  amongst  Chinese  coolies  is  that 
following  hypodermic  injections  of  morphia.  Of  these  the  author 
has  seen  some  700  odd  cases.  The  needle  punctures  have  been 
followed  by  a raised  scar  keloid  of  about  ^ to  i inch  in  diameter. 
The  whole  arms  are  in  some  cases  covered  with  such  scars,  and 
often  the  thighs  as  well,  if  the  individual  has  been  of  very  vicious 
habit. 

The  following  two  illustrations  of  entirely  difterent  types  of 
keloid  may  be  of  interest. 
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IlKeloid — Type  1 (Fig.  64) — A llokkien,  aged  28,  had  been  a 
I : ;khsha-puller  in  Penang.  Returned  to  Amoy  two  years  ago. 
I iad  a sore  on  the  penis  seventeen  months  ago.  About  four  months 
I ider,  a few  itching  red  spots  occurred  on  legs  which  wept  after 
rratching.  Quite  gone  in  three  months  leaving  pigmented  scars, 
lither  raised  nor  depressed.  Present  state  shows  considerable 
cea.s  of  back,  arms,  chest,  and  legs  covered  with  an  irregularly 
Liaped  keloid  growth.  This  was  gradually  disappearing  from  the 
^gs  upwards,  leaving  the  pigmented  areas  referred  to.  His 

tlher  and  mother  died  while  he  was  a hoy.  lie  has  one  brother 
hho  had  the  same  affection  some  years  ago. 

HI  is  village  contains  some  300  inhabitants,  and  he  knows  of  some 
:m  or  more  amongst  them  (including  women  and  children)  who 
'.'ive  the  same  complaint.  The  condition  is  possibly  a syphilitic 
;loid. 

I Keloid — Type  2 (Fig.  65). — A Ilokkien,  aged  34.  Left 

enang  four  years  ago  for  his  native  village  near  Amoy,  since 
“.hen  he  has  been  a market  gardener  carrying  tea.  Condition 
regan  three  years  ago  with  an  itching  sjiot  on  the  back,  which 
i.ept  after  .scratching.  More  of  such  appeared  in  about  ten  days, 
hhe  condition  is  limited  to  the  back,  and  the  keloids  are  discrete. 

few  of  them  have  been  absorbed,  leaving  a slightly  pigmented 
ad  slightly  raised  area. 

He  knows  of  no  one  in  his  village  with  the  same  condition,  nor 
ave  any  of  his  relations  had  it.  There  is  no  history  of  syphilis, 
i le  attributes  it  him.self  to  the  friction  of  wet  shoulder  loads. 

A microscopical  section  kindly  made  by  Dr.  Keith  of  Singapore, 
towed  only  marked  thickening  of  the  coriiim,  and  no  micro- 
i.'ganisms. 

VITILIGO— Synonyms.— Z eUiOdcrDiia,  aitjuired  Leucasmus, 
eucop.ithia.  .ichromia,  Piebald-skin. 

Definition.  — An  acquired  disease  characterised  by  the  presence 
F symmetrical  and  progre.ssive  white  patches  with  convex  borders, 
arrounded  by  increased  pigmentation. 

Etiology. — The  condition  is  fairly  common  amongst  the  dark 
: ad  yellow  races.  The  author  has  seen  probably  over  250  ca.ses 
naiongst  Chinese  coolies  from  Amoy,  Swatow,  and  Hongkong  (in 
ne  year  over  60  cases  were  counted). 

Amongst  the  Malays  it  is  not  s<a  common,  although  not  infrequently 
ten. 

No  case  has  been  observed  amongst  the  Indian  immigrants  to 
lingapore. 

The  condition  has  often  been  erroneouslv  confused  with  albinism, 

' ’hich  is  a congenital  aksence  of  pigment. 

Vitiligo,  on  the  other  hand,  is  an  acquired  disease,  and  is  almost 
ertainly  a tropho-neurosis. 

As  a matter  of  diagnosis,  it  is  not  infrequently  confused  with 
inta.  and  illustrations  of  vitiligo  .shown  to  illustrate  that  disease. 
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The  whitish  patches  of  antesthetic  leprosy  are  said  to  resemble 
vitiligo,  but  it  is  rare  that  such  a mistake  could  be  made. 

Symptoms. — An  increased  deposition  of  pigment  precedes  the 
white  patches. 

In  the  middle  of  this  dark  area  a loss  of  pigment  takes  place, 
resulting  in  a milk-white  patch.  This  patch  enlarges  sjmimetrically, 
driving  the  pigment  before  it. 

The  patches  may  be  few  or  numerous,  and  may  affect  any  or  all 
regions  of  the  body. 

The  hair  turns  white  in  the  affected  areas. 

The  disease  takes  many  years  to  travel  over  the  body. 

There  is  no  alteration  in  sensation  or  secretion,  nor  is  there  any 
subjective  symptom,  though  pruritus  occasionally  precedes  the 
onset. 

No  treatment  has  any  controlling  influence  on  the  condition. 

FORMULA. 

Eczema. 


R. — Liq.  carb.  deterg. , 

3iss. 

Hyd.  amm.  chlor.. 

gr.  XXV. 

Lanolin,  ..... 

5ij. 

M,  Ft.  ung. 

Dhobie  Itch. 

R. — Chrysarobini,  .... 

5‘- 

01.  caryophylli,  .... 

nix. 

Ung.  paraffin,  .... 

51. 

M.  Ft.  ung. 

(This  is  a specific  for  the  earlier  stages.) 

Scabies. 

R.— Sulph.  prmcip.,  .... 

5iij- 

01.  limonis,  .... 

. rn.v. 

Ung.  paraffin,  .... 

5x'j- 

M.  Ft.  ung. 

Psoriasis. 

R. — Ichthyol,  ..... 

. 5 parts. 

Zinci  oxid. , . 

• 5 >» 

Vernisol,  ..... 

. 90  ,, 

M.  Ft.  pigment. 

(Keep  well  corked.) 

Sig. — Smear  a small  quantity  thinly  over  the  infected  part,  and 
allow  to  dry. 

{Note. — The  film  can  be  removed  with  a little  warm  water.) 
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PityHasis  versicolor  or  nigra. 

R. — Ichthyol,  ......  5 parts. 

Sulphur,  . . 5 ,, 

Vernisol,  . 90  ,, 

(Keep  well  corked.) 

Sig. — Smear  a small  quantity  over  the  infected  area,  and  allow  to 
Irr)'. 

Cold  Cream, 

R. — Adipis  lame  hydros,  ....  5>- 

Ung.  paraffin,  .....  5‘ij- 

01.  amygdala:,  .....  5iv. 

Liq.  calcis,  .....  5i. 

Liq.  plumbi  fort. .....  5ss. 

01.  caryoph.,  .....  n\v. 

M.  Ft.  ung. 

(Very  luseful  for  skin  erythema.) 
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CHAPTER  XXXII. 

SMALLPOX. 

Definition. — An  acute  infectious  disease,  endemic  in  the  tropics, 
and  characterised  by  pyrexia  and  a cutaneous  eruption  passing 
through  papular,  vesicular,  and  pustular  stages. 

Synonyms.  — Variola  (Latin),  Za  /loiiie  vA-olo  (French),  Blattern 
(German),  Viruelas  (Spanish),  Vajiiolo  (ltaY\an),  JadaH  (Arabic), 
Chachar  (Malay). 

History  and  Geographical  Distribution.— For  a thousand 
years  before  the  Christian  eVa  the  disease  was  known,  and  inoculation 
practised  in  India  and  parts  of  China. 

The  first  medical  work  on  smallpox  was  that  of  Rhazes  of  Bagdad 
(tenth  century),  who  wrote  a treatise  on  it. 

The  first  English  work  on  it  was  by  Kellwaye  in  1 593. 

It  is  essentially  an  endemic  disease  of  widespread  tropical  distri- 
bution, often  assuming  dangerous  epidemic  features,  as  in  Calcutta 
(1906),  Like  the  other  cosmopolitan  diseases — plague  and  cholera — 
smallpox  has  at  one  time  or  another  visited  epidemically  large  areas 
of  temperate  or  cold  climates. 

Its  first  introduction  into  Europe  was  supposed  to  have  been 
brought  about  by  the  Arabs  in  710  a.d.  at  their  conquest  of  Spain. 

Serious  outbreaks  have  occurred  from  time  to  time,  such  as  in 
Iceland  in  1241  and  1707;  Sweden  in  the  fifteenth  century;  the 
West  Indies,  1507  ; London,  1871  ; but  vaccination,  combined  with 
modern  hygienic  and  sanitary  principles  (such  as  have  been  so 
effective  in  the  case  of  plague  and  cholera)  have  succeeded  in 
reducing  its  incidence  to  a minimum,  and  it  is  now  chiefly,  epidemi- 
cally and  endemically,  confined  to  warm  climates. 

Etiology. — The  causal  agent  of  smallpox  has  occupied  the 
attention  of  many  observers,  but  up  to  the  present  with  disappointing 
results. 

In  the  later  pustular  stages  many  pyogenic  organisms  will,  of 
course,  be  found,  such  as  the  staphylococcus  aureus  and  Jlavus,  and 
also  many  of  the  skin  saprophytes. 

The  search  for  organisms  in  the  earlier  stages,  as  in  vaccine 
lymph,  failed  to  reveal  any  bacterial  forms. 

Attention  was,  therefore,  directed  to  the  quest  of  a parasitic 
protozoon  ; and  a long  list  of  observers,  headed  by  Pfeifter  in  1887, 
claim  to  have  found  sporozoa. 

These  include  Guarnieri,  Clarke,  Ruffer,  Plimtncr,  Ogata,  Punch, 
Roger,  I Veil,  and  recently  de  KorttK 
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lit  is  almost  certain,  however,  that  these  protozoa  (if  such)  have 
ilily  a casual  connection  with  the  disease,  for  the  followintj 
.lasons : — 

i (a)  Reed  has  found  amceboid  bodies,  apparently  identical  with 
1 ose  of  Pfeiffer,  in  the  blood  of  normal  children  and  monkeys. 

{b)  Porter  has  also  found  similar  bodies  in  the  blood  of  healthy 
;cople. 

({c)  Perron/  and  Massar/,  by  artificially  inflaming  the  cornea  with 
ooton  oil,  obtained  similar  bodies,  and  therefore  conclude  that  the 
I-  -called  parasites  are  derived  from  the  nuclei  or  from  emigrated 
iiucocytes. 

((d)  Love,  in  the  Lancet  (1905),  describes  such  bodies  as  having 
L-een  found  by  various  observers  in  the  blood  of  patients  suffering 
om  measles,  scarlatina,  typhus,  smallpox,  and  syphilis. 

(e)  Attempts  at  cultivation  have  failed. 

( ( /)  Observations  on  the  mode  by  which  the  disease  is  spread  ; 
^5  conveyance  by  the  atmosphere,  by  the  agency  of  a third  person, 
)'r  letters,  books,  rags,  &c.,  are  all  in  favour  of  a schizomycetic 
nrigin  rather  than  a protozoan. 

.Bacterial  investigation  has  met  with  greater  success. 

.Burdon  Sanderson  was  amongst  the  first  to  demonstrate  the 
t.esence  of  bacteria  in  vaccine  lymph. 

In  1896  Copeman  and  Klein,  independently,  discovered  a 
aaciUus  which  is  very  possibly  the  specific  cause  of  the 
idsease.  This  has  been  named  the  Bacillits  albus  varioUe  (Klein). 
’iein  observed  this  organism  in  lymph  from  a calf’s  vaccine  pustule 
: a the  sixth  day  ; in  human  vaccine  lymph  on  the  eighth  day  ; and 
: . a variolous  pustule  on  the  fourth  day  (d/zr/rand  Ritchie). 

Attempts  to  cultivate  this  organism  at  first  met  with  failure  ; but 
u April,  1897,  Copeman  succeeded  in  cultivating  the  bacillus  from 
■ Dth  sources  in  eggs,  and  from  such  egg-cultures  was  able  to  inoculate 
Alves.  Klein  also,  by  storing  variola  scabs  in  50  per  cent,  glycerine, 
rad  so  getting  rid  of  extraneous  saprophytic  organisms,  was  able  to 
daltivate  this  bacillus,  morphologically  identical  with  that  observed 
1 vaccine  lymph  (Hewlett). 

Both  Copeman  and  Keyit  also  found  the  bacillus  in  sections  of 
iccine  pustules  stained  by  Lofller’s  blue,  or  Gram.  They  occur  in 
I roups  of  three  to  ten  both  in  the  lymph  and  the  tissues. 

Techniqcie.  — Prepare  films.  Dry  and  fix.  Place  for  five  minutes  in 
D per  cent,  acetic  acid.  Wash.  Dry.  Place  in  alcoholic  gentian 
olel  for  twenty-four  or  forty-eight  hours.  Wash,  dry,  and  mount. 
Characteristics. — B.  albus  variolce — 

(a)  Rod-shaped  ; o'4  to  0 8 in  length  and  o'2  fx  in  thickness. 

(b)  .Apparently  same  group  as  B.  diphthcrice. 

(c)  Stains  better  at  poles  than  centre. 

(d)  Non-motile. 

(e)  Does  not  liquefy  gelatine. 

(P)  Stained  by  Gram. 
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ig)  Small,  white,  opaque,  coherent  colonies  on  agar. 

(a)  Feeble  growth  on  gelatine. 

(z)  Involution  forms  occur. 

(y)  In  centre  of  protoplasm  is  often  a clear  globule,  thought  to  . . 
be  a spore.  ' . J 

Until  further  developments,  therefore,  we  may  tentatively  ascribe  » 
the  disease  to  infection  by  this  “ P.  albtis  variola;.”  » 

Susceptibility. — All  races  are  liable  to  attack,  especially  the  ■ 
negro  [MacCombie).  fg 

Attacks  are  slightly  more  common  amongst  males  than  females. 

With  regard  to  age,  the  incidence  rate  in  early  infancy  is  rather 
low,  though  many  cases  do  occur,  and  even  may  occur  in  utero,  as 
in  Warner's  case  where  two  foeti  were  born  with  a smallpox- 11 
eruption  shortly  after  the  recovery  of  the  mother  from  an  attack. 
Youth  and  middle  age  are, /ar  excellence,  the  period  for  smallpox. 

It  is  rare  after  the  age  of  fifty,  and  extremely  rare  after  sixty.  In 
nearly  300  cases  seen  or  treated  by  the  author,  there  has  been  no 
instance  of  attack  after  that  age.  9 

Epidemiolog’y. — The  following  are  the  methods  of  recognised  ™ 
communication  : — 

1.  By  patients. — The  incubation  stage  is  probably  not  infectious. 
The  stage  of  initial  fever,  and  the  first  two  days  of  the  rash  seem  to 
be  slightly  infection-bearing. 

Infection  is  virulent  during  vesiculation  and  pustulation ; and 
very  virulent  during  desquamation. 

Infection  may  be  contracted  either  at  close  range  or  at  a distance 
of  several  yards  according  to  the  ventilation  of  the  apartment. 
Severity  of  an  attack  thus  contracted  will  depend  on  the  suscepti- 
bility of  the  visitor,  rather  than  on  the  gravity  of  the  patient’s 
condition. 

2.  By  smallpox  corpses. ^Thai  infection  may  be  so  carried  is  well 
recognised.  Antiseptic  wrappings  should  be  applied  immediately 
after  death,  and  careful  attention  paid  to  the  proper  sealing  up  of 
the  coffin. 

3.  By  a third  person. — Attendants  or  visitors  may  convey  the 
infection  to  others,  although  not  attacked  themselves.  This  is 
probably  carried  by  some  part  of  their  person. 

4.  By  various  articles. — Bedding,  furniture,  rags,  clothing,  coins, 
&c.,  may  all  carry  the  infection. 

An  epidemic  with  34  fatal  cases  was  originated  by  an  infected 
letter  in  Saginaw,  Michigan,  in  1906. 

One  of  the  greatest  examples  of  international  ineptitude  is  found 
in  Article  16  of  the  Paris  Convention  of  1903,  which  exempts  letters 
and  mail  from  disinfection  or  restriction.  Both  smallpox  and 
cholera  can  be  thus  conveyed,  and,  possibly,  plague. 

5.  By  the  atmosphere. — That  it  is  conveyed  by  the  atmosphere 
is  now  well  established. 

A non-immune  person  entering  an  infected  room  and  leaving 
immediately,  will  often  contract  the  disease  (wolr  method  i).  This 
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I [ probably  due  to  atmospheric  particles  infected  by  the  bacillus  or 
> 5 spores. 

I In  the  same  way  propinquity  to  a smallpox  hospital  ensures 
high  incidence  amongst  the  neighbouring  inhabitants,  which 

K'tminishes  as  the  radius  extends  until  it  reaches  zero  at  a distance 
nearly  three  ihiles  {Thresh).  This  has  been  shown  in  many 
l.iaces,  notably  by  Pnver  at  Fulham  ; by  Barry  at  Sheffield  ; and 
yy  Thresh  at  Purfleet. 

• 6.  By  inoculation. — This  was  practised  in  prehistoric  limes  both 
! India  and  China.  It  even  had  considerable  popularity  in  Europe 
uaring  the  eighteenth  century.  Virus  was  taken  from  a pustule 
! ' a mild  case  of  smallpox  and  inoculated  by  scarification.  In  the 
lajority  of  cases  a mild  form  of  the  disca.se  was  thus  conveyed  and 
onferred  subsequent  immunity.  Its  disadvantages  were  that  the 
i-isease  so  conferred  was  still  contagious,  and  might  be  a focus  for  a 
;irulent  outbreak. 

Jenner’s  discovery  of  vaccination  provided  a safe  substitute,  and 
ae  practice  is  now  discontinued  in  civilised  countries,  although 
cequently  practised  still  by  natives.  This  practice  contributed 
t-early  3,000  cases  out  of  3,899  cases  at  Brunei  (in  X.  Borneo)  in 
0904. 

Method  of  Infection  and  Pathology.— An  elaborate  paper 
y Stokes  in  the  Bulletin  of  the  Johns  Hopkins  Hospital,  1903, 
■.lulicaies  the  probable  method  of  infection. 

The  bacillus  or  its  spores  are  inhaled,  and  the  primary  infection 
; in  the  lungs. 

The  poison  then  enters  the  circulation,  and  shows  a selective 
carliality  for  the  epithelium  of  the  skin  and  respiratory  tract. 

The  serious  and  fatal  lesions  are  caused  by  the  secondary  infection 
I -om  the  skin  and  respiratory  tract,  the  agent  usually  being  .V. 
yoyenes.  The  distribution  of  this  organism  throughout  the  lesions 
■ veil  explains  most  of  the  pathological  changes,  such  as  the  pul- 
nonary  condition,  thromboses  and  local  necroses. 

Lesions  of  the  viscera  are  seldom  found.  Pericarditis,  endo- 
.arditis,  peritonitis,  nephritis,  and  myelitis  are  all  rare. 

Pyivmic  or  septictemic  manifestations  may  be  found  in  severe 
ases. 

It  is  in  the  respiratory  pa.ssages,  however,  that  the  most  marked 
lalhological  conditions  occur  : — Rupture  of  pustules  in  the  palate 
ir  pharynx  may  give  rise  to  ragged  ulcerations  .and  stomatitis, 
/csicles  on  the  mucous  membrane  of  the  larynx  will  give  rise  to 
aryngitis.  Congestion  of  the  lungs  and  bronchitis  are  universal  in 
evere  cases.  Catarrhal  pneumonia  is  exceedingly  common  in 
onlluent  and  luemorrhagic  cases,  and  is  a frequent  cause  of  death 
-n  children.  Lobar  [ineumonia  is  fairly  common  in  pustular  stages, 
is  also  is  septic  pleurisy. 

Symptoms. — After  infection  there  is  an  incuhation  period  of 
svelve  to  fourteen  days  before  the  first  clinical  symptoms  manifest 
hemselves.  \ arious  observers  h.ave  given  from  live  to  twenty-one 
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days  as  the  incubation  limits ; but,  as  in  the  case  of  so  many  other 
infectious  diseases,  it  is  generally  impossible  to  point  to  a definite 
day  as  that  on  which  the  infection  was  contracted,  as  the  sources  of 
infection  may  be  numerous.  In  those  cases  in  which  errors  are 
excluded,  it  will  usually  be  found  to  be  either  twelve  or  fourteen 
days. 

The  incubation  being  concluded,  the  onset  is,  as  a rule,  sudden. 

There  is  severe  frontal  headache,  aggravated  by  movement. 
Severe  lumbar  and  sacral  pain  is  almost  always  present,  and  the 
temperature  begins  to  rise. 

There  is  anorexia  and  thirst ; the  breath  is  often  foetid,  and 
the  tongue  furred.  Vomiting  is  frequently  an  early,  and,  with 
children,  a very  usual,  symptom.  The  urine  is  scanty,  and  contains 
urates. 

The  pulse  is  rapid,  but  is  full,  strong  and  regular. 

The  temperature  usually  attains  its  maximum  about  the  second 
day.  These  initial  symptoms  continue  until  the  appearance  of  the 
eruption,  which  occurs  on  the  third  day. 

It  has  been  stated  by  some  that  smallpox  can  occur  without  an 
eruption,  but  this  is  highly  hypothetical. 

There  are  three  clinical  types  of  smallpox  ; — 

1.  The  discrete,  or  modified  ; 

2.  The  confluent  ; 

3.  The  hcemorrhagic ; 

and  each  of  these  may  vary  in  severity. 

I.  The  Discrete  and  Modified. — On  the  third  da)'  of  the  fever  the 
characteristic  eruption  occurs,  and  with  its  appearance  the  tempera- 
ture (which  had  then  reached  its  maximum)  begins  to  fall,  and  the 
urgent  symptoms  of  headache  and  backache  to  abate. 

For  a few  hours  the  eruption  is  macular,  but  quickly  develops  into 
small,  red,  raised,  shotty  papules— seen  first  on  the  forehead  and 
face,  and  becoming  generally  developed  some  hours  later. 

Throughout  the  disease,  however,  they  are  most  numerous  on  the 
forehead,  face,  hands,  wrists,  ankles,  and  feet. 

The  papules  are  also  distributed  over  the  buccal  mucous  mem- 
brane, and  are  often  present  in  the  larynx  and  trachea.  Not 
infrequently  they  are  to  be  seen  in  the  vulva  and  v.agina. 

After  the  progre.ss  of  some  hours,  they  are  seen  to  be  surrounded 
by  a thin  red  areola. 

By  the  fifth  day  of  the  eruption  the  papules  have  become  vesicular, 
and  attained  their  maximum  limit  of  growth.  This  is  usually 
accompanied  by  slight  subcutaneous  oedema  of  face,  neck,  hands, 
&c.  There  is  a feeling  of  much  discomfort,  and  some  thirst. 

By  the  eighth  or  ninth  day  of  the  eruption,  the  vesicles  have 
become  pustular,  having  an  opaque  appeai’ance,  and  usually  sur- 
rounded by  a vivid  areola. 

In  disci-ete  cases  (Fig.  67)  there  is  now  a secondary  rise  ol  tern- 
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Fig.  67. — Modified  smallpox.  Kuropeaii.  Aged  27,  Recovery.  (Dis- 
charged in  Tour  weeks.  Note  al>scnce  of  secondary  rise  as  often 
found  in  modified  cases.) 


328 


TROPICAL  MEDICINE. 


perature,  which  may  reach  102°,  103°,  or  104°,  This  secondary 
rise  is  due  to  the  secondary  pyogenic  infection. 

In  cases  modified  by  previous  vaccination  (Fig.  67)  there  is  very 
often  no  secondary  rise  at  all,  and  the  pustules  may  dry  up  soon, 
without  attaining  a large  size  or  becoming  angry. 

The  pulse  rises  during  this  pustular  stage,  and  there  may  be  some 
mental  confusion,  though  delirium  is  rare  in  discrete  cases. 

The  raised  temperature,  after  persisting  for  one  or  more  days, 
falls,  as  the  pustules  begin  to  desiccate,  until  it  reaches  normal  on 
about  the  tenth  or  twelfth  day  of  the  eruption. 

Desquamation  will  generally  be  finished  in  about  three  or  four 
weeks. 

In  these  discrete  cases  there  are  rarely  any  complications  or 
sequelK,  and  pitting  is  not  very  marked  ; in  fact,  in  modified  small- 
pox it  may  be  absent. 

2.  The  Confluent. — All  degrees  of  confluence  are  met  with.  It 
may  be  limited  to  the  face  or  extremities  (Fig.  68),  or  may  be 
widespread. 

The  commencement  of  an  attack  is  much  the  same  as  in  discrete 
cases.  Shortly  after  the  eruption  is  declared,  however,  consider- 
able erythema  of  forearms,  face,  neck,  and  perhaps  elsewhere,  is 
manifested. 

The  irritation  and  discomfort  become  very  marked.  The  vesicles 
gradually  coalesce,  and  as  the  pustular  stage  approaches,  the  sub- 
cutaneous cedema  becomes  very  great.  The  eyes  and  mouth  can 
scarcely  be  opened,  nor  the  fingers  moved. 

The  scratching  demanded  by  the  intense  irritation  leads  to  raw 
legs  and  arms  and  face  ; pus  and  sero-sanguinous  fluid  exudes ; a 
peculiar  and  foul  foetor  emanates  from  the  patient ; and  the  whole 
clinical  picture  is  one  of  the  most  concentrated  hideousness. 

In  about  50  per  cent,  of  these  cases  the  secondaiy  temperature 
rises  high  ; the  pulse  rate  rapidly  increases ; a condition  of  septi- 
ccemia  supervenes,  with  muttering  delirium,  relaxed  sphincters, 
diarrhoea,  increasing  coma,  and  finally  death,  which  usually  occurs 
from  the  tenth  to  the  fifteenth  day  of  the  disease  (Fig.  69). 

In  the  other  50  per  cent,  of  confluent  cases,  as  the  crust  formation 
occurs,  there  is  a gradual,  but  regular,  fall  in  the  fever  and  the  pulse 
rate  ; the  subcutaneous  cedema  slowly  subsides  ; the  raw  surfaces 
begin  to  heal ; and,  finally,  at  about  the  third  week  the  stage  of 
convalescence  is  entered  on. 

3.  The  Hamorrhagic. — This  almost  invariably  fatal  form  is 
somewhat  polymorphous  in  its  clinical  manifestations. 

It  is  characterised  by  hemorrhages,  both  cutaneous  and  internal. 

The  initial  symptoms  are  generally  exaggerated.  Vomiting  is 
very  often  a prominent  feature. 

'fhe  backache  and  headache  ate  very  severe. 

The  temperature  may  mount  as  high  as  103°,  but  rarely  higher. 
On  the  first  or  second  day  of  the  fever,  a vivid  erythema  becomes 
generalised,  developing  into  red  or  purple  petechia’  in  various  places. 
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iig.  69. — Confluent  smallpox.  Male  European,  .^gecl  32.  Death.  (Not 
vaccinated  since  infancy.)  Case feotn  the  Author's  practice. 
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Eig.  70.— Hiemorrhagic  smallpox.  Indian  Male,  .-tged  26.  Death. 
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The  conjunctivcC  are  suffused.  Epistaxis  and  hfemoptysis  may  occur, 
and  there  is  oozing  from  the  gums. 

On  the  third  day  of  the  fever  these  symptoms  are  complicated  by 
the  development  of  the  characteristic  rash. 

In  a very  small  percentage  of  such  cases,  perhaps  only  half-a-dozen 
or  so  of  isolated  papules  appear.  Purple  and  violet-ink  spots  are 
found  on  face  and  limbs;  conjunctival  and  retinal  hasmorrhages 
may  occur ; the  temperature  falls  to  normal,  or  even  subnormal ; 
there  is  rarely  any  mental  obscurity  or  delirium  ; but  the  pulse  is 
soft,  and,  in  a more  or  less  collapsed  condition,  death  takes  place 
from  syncope  between  the  third  and  sixth  day.  Such  cases  are 
sometimes  called  black  smallpox. 

In  the  more  usual  form  of  hfemorrhagic  smallpox,  the  character- 
istic eruption  is  general.  Hemorrhages  occur,  both  subcutaneous, 
intra-  and  peri-papular.  The  temperature  rarely  falls  below 
ioo°  F.  (Fig.  70).  There  is  usually  delirium.  Sordes  collect 
round  the  mouth.  There  is  considerable  subcutaneous  oedema 

as  well  as  hemorrhages.  The  pulse  is  quick,  and  of  low  tension. 
Respiration  is  hurried  and  shallow.  Secondary  septicaemia  usually 
ends  the  chapter,  between  the  seventh  and  tenth  day  of  the 
disease. 

Diag’nosis.— In  the  pre-emption  stage,  it  is,  of  course,  highly 
difficult  (except  during  epidemics)  and  often  impossible,  to  diagnose 
the  disease. 

During  the  late  vesicular  and  pustular  stages  there  should  be 
no  difficulty  in  diagnosis. 

In  the  early  stages  of  the  eruption,  however,  it  is  often  a matter 
of  doubt  as  to  whether  a case  is  one  of  chickenpox,  or  of  mild  or 
modified  smallpox. 

The  following  differential  table  may  perhaps  be  of  use  in  the 
diagnosis  : — 


Chickenpox. 

Smallpox. 

Incubation  period  may  extend  to 
sixteen  days. 

Incubation  not  more  than  twelve 
to  fourteen  days. 

Rash  appears  on  fii  st  day  of  fever. 

Rash  on  third  day  of  fever. 

Initial  symptoms  usually  absent. 

Headache  and  lumbar  pain  usually 
pronounced. 

Distribution  of  eruption  most  abun- 
dant on  the  trunk,  less  on  face, 
and  least  of  all  on  hands  and  feet. 
(Figs.  71  and  72.) 

Rash  first  appears,  and  is  most 
abundant,  on  face,  forehead,  and 
extremities. 
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Chickenpox. 

Smallpox. 

ITeniperature  onlv*  slightly  raised 
before  rash  and  does  not  usually 
fall  with  its  appearanee. 

Initial  temperature  often  high  and 
falls  with  the  appearance  of  the 
eruption. 

ESruption  beeomes  vesicular  in  a 
few  hours. 

Eruption  not  vesicular  for  twelve 
hours  or  more. 

NMany  of  the  vesicles  are  oval. 
(Fig.  72.) 

\'esicles  are  all  round. 

Wesicles  when  pricked  collapse. 

Vesicles  do  not  collapse  when 
pricked. 

Wesicles  when  circular  are  hemi- 
spherical and  dome-shaped. 

Not  until  pustular  stage  are  the 
lesions  hemispherical  and  dome- 
shaped. 

IThe  diagnostic  characters  of  the 
vesicles  are  most  marked  on  the 
trunk.  On  the  extremities  they 
may  show  greater  resemblance 
to  smallpox. 

Wesicles  fully  developed  in  one 
day. 

\'esicles  fully  developed  in  live 
days. 

IThe  eruption  may  continue  coming 
out  in  crops  for  several  days. 

The  eruption  comes  out  at  once, 
though  its  appearance  on  the 
face  and  extremities  may  pre- 
cede that  on  the  rest  of  the  body 
by  several  hours. 

In  rare  cases  mistakes  in  diagnosis  may  occur  in  other  directions  than 
that  of  chickenpox. 

l\vo  instances  which  occurred  to  the  author  during  the  week  pre- 
ceding the  writing  of  this  chapter  may  be  t|uoted  as  examples  of 
smallpox  simulating  plague  and  measles. 

A Chinese  boy  arrived  at  Singapore  with  1,900  other  coolies.  He 
1 had  been  ill  for  three  days  before  arrival,  complainin.g  of  giddiness. 

1 here  had  been  no  headache  or  backache.  He  had  had  no  fever 
i until  the  evening  before  arrival,  when  it  was  99',S-  \Vhen  seen  by 
the  author  he  had  a temperature  of  io3'5.  He  had  previou.sly  had 

some  epistaxis.  His  gait  was  reeling  and  drunken.  His  longue 
■furred  white,  with  red  ti[)  and  edges.  His  eyes  were  suffused,  his 
expression  anxious.  In  faet,  in  every  partieular  he  gave  the  inipres- 
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sion  of  plague.  Neither  pneumonia  nor  gland  enlargement  was  to  be 
found,  and,  therefore,  with  the  idea  that  it  was  septicaemic  plague, 
his  blood  was  examined  for  the  bacillus.  As  this  gave  a negative 
result,  he  was  removed  to  the  quarantine  station  for  observation. 

The  following  day  he  was  delirious,  and  his  pulse  and  appearance 
were  even  more  suggestive  of  plague  than  before.  On  the  third  day, 
however,  a typical  smallpox  rash  appeared,  and  the  diagnosis  was 
cleared  up. 

The  second  case  was  that  of  a coolie  removed  from  a batch  of 
quarantined  contacts  to  the  hospital  for  treatment.  He  had  lachry- 
mation,  conjunctival  suffusion,  some  pyrexia,  and  a typical  raised,  ■ 
velvety,  morbiliform  eruption  of  measles  over  neck  and  trunk.  Three 
days  later  the  typical  measles  had  developed  into  an  equally  typical 
haemorrhagic  smallpox. 

Treatment.  — As  there  is  no  specific  remedy,  everything  ^ 
depends  on  symptomatic  treatment ; and  in  this  disease,  as  much  as 
any,  the  scale  may  often  be  turned  in  the  right  direction  by  careful  t 
nursing  and  unremitting  attention. 

The  sick  room  should  be  airy  and  well  ventilated  ; the  bedding 
soft  and  light.  It  is  as  well  to  cut  the  hair  short  early  in  the  . 
disease.  ■ 

In  the  early  stages,  milk  or  milk  and  soda  is  all  the  nourishment  I 
necessary.  In  the  later  vesicular  and  pustular  stages,  more  nourish-  jj 
ment  should  be  given,  in  the  shape  of  Valentine’s  beef  juice,  custards,  , 
and  iced  jelly.  Ice  to  suck  is  very  grateful,  both  in  quenching  the  ? 
thirst  and  soothing  the  inflamed  buccal  mucosa. 

In  all  severe  cases,  alcohol  is  urgently  indicated  from  the  beginning  ' 
of  the  pustular  stage.  It  is  best  given  as  brandy,  mixed  with  milk 
and  iced,  in  frequent  small  doses. 

Iced  champagne  may  be  given  as  an  alternative. 

As  regards  the  drug  treatment,  it  is  unwise  to  give  opium.  The 
cardiac  depression,  which  is  such  a feature  of  serious  cases,  is  only 
aggravated  by  the  administration  of  this  drug. 

In  the  painful,  irritable,  and  often  delirious  stages,  the  safest 
and  promptest  effect  is  generally  produced  by  giving  a hypodermic 
infection  of  hydrobromide  of  hyoscine,  gr.  and  repeated  in  doses 
of  gr.  if  or  when  necessary. 

Local  applications,  as  a rule,  are  unnecessary  during  most  of  the 
disease.  If,  however,  bed-sores  form,  they  should  be  treated  by 
zinc  oxide  dressings.  For  the  raw  and  denuded  epidermis  an 
ointment  made  of  boracic  acid  and  lanoline  should  be  continuously 
applied  on  lint.  During  the  desquamating  stage  daily  warm  anti- 
septic baths  should  be  given,  and  followed  by  the  application  of 
carbolic  oil.  , ^ • 

The  condition  of  the  eyes  should  be  carefully  noted.  Conjuncti- 
vitis, keratitis,  and  corneal  ulceration  are  frequent  accompaniments 
of  the  disease.  It  is,  therefore,  highly  necessary  to  see  that  the  eyes 
are  kept  free  from  discharge.  The  lids  should  be  oiled  to  pre\ent 
sticking. 
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Weak  boracic  lotion  should  be  used  to  wash  out  the  conjunctiva-, 
-cor  keratitis,  atropine  drops  should  be  employed  ; or,  if  there  is 
ucreased  ten.sion,  iridectomy  may  be  necessary,  f or  corneal  ulcer, 
rn  ointment  of  hyd.  ox.  flav. , gr.  i.  to  the  dram,  should  be  used. 

Nursing  should  be  most  carefully  carried  out.  Frequent  changing 
If  the  much  be-fouled  bed-linen  will  be  necessary. 

Constant  watching  is  nece.ssary  during  the  delirium.  Bed-sores 
i'.tould  be  looked  out  for. 

The  regular  and  careful  administration  of  nouri.shment  and  stimu- 
iunts  should  be  unremittingly  carried  out. 

The  condition  of  the  mouth  should  be  frequently  observed  and 
tttended  to. 

Convalescence  will  demand  generous  diet,  with  tonics  and 
timulants. 

Reason  would  suggest  that  the  administration  of  large  doses  of 
■ olyvalent  anti-streptococcus  .serum,  during  an  early  stage  of  the 
isease,  would  be  followed  by  beneficial  results  in  curtailing  the 
secondary  pyogenic  infection  which  causes  the  serious  and  fatal 
vesions. 

The  treatment  by  red  light,  which  was  first  mentioned  by  John  of 
iJaddesden  in  the  fourteenth  century,  has  been  recently  revived 
>}<y  Finsen.  He  maintains  that  if  patients  are  placed  in  red  light 
i uring  the  first  day  or  two  of  the  disease,  and  kept  there  until  the 
lustules  have  dried  up,  that  secondary  fever  will  be  prevented,  and 
uuppuration  of  the  vesicles  avoided. 

A trial  of  the  method,  however,  by  Rieketts  and  Byles,  at  the 
:mallpox  hospital  of  the  Metropolitan  Asylums  Board,  led  to  the 
onclusion  that  “the  mental  symptoms  were  aggravated,  the  sup- 
jurative  fever  higher,  and  the  septic  sequelie  more  numerous.” 

VACCINATION  . — Inoculation,  which  had  long  been  practised, 
lad  the  disadvantage  of  conveying  a disease  which,  although  mild, 
vas  still  infectious. 

At  the  close  of  the  eighteenth  century  there  was  a popular  belief 
hat  cow-pox  contracted  from  an  infected  animal,  conferred  im- 
iuunity  from  smallpox. 

There  is  a disease  of  the  horse,  known  as  “ horse  - pox  ” or 
‘ grease,”  which  consists  of  ulceration  in  the  region  of  the  hocks. 

Jenner  showed  that  matter  from  this  horse-pox  could  give  rise  to 
:ow-pox  in  cows  by  manual  transmission  to  the  teats.  A papular 
■;ruplion  on  the  teats  was  the  outcome,  becoming  afterwards 
justular,  and  then  scabbing. 

Jenner  noticed  that  abrasions  on  the  milker’s  hands,  if  infected  by 
t cow-pox  teat,  gave  rise  to  a local  eruption,  with  fever,  malaise, 
ind  anorexia. 

He  next  showed,  experimentally,  that  persons  who  had  gone 
hrough  such  an  attack,  did  not  react  to  inoculation  with  smallpox  ; 
j ind,  moreover,  immunity  was  also  secured  in  persons  to  whom 
I ;ow-pox  was  artificially  communicated. 
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Such  was  the  inception  of  protective  vaccination. 

There  were,  at  first,  many  opponents,  but  it  has  gradually  gained 
almost  universal  confidence. 

Jenner’s  observations  and  experiments  were  published  in  1798, 
under  the  title.  An  Inquiry  into  the  Causes  and  Effects  of  the 
Variola  Vaccince. 

The  reduction  in  the  London  smallpox  mortality,  since  the 
gradual  introduction  of  vaccination  after  the  year  1800,  is  well 
shown  by  the  following  table  : — 


Years. 

Average  Annual 
Deaths  per  Million 
from  all  Causes. 

Average  Annual 
Deaths  per  Million 
from  Smallpox. 

1660  to  1679, 

80,000 

4.170 

1728  ,,  1757. 

52.CXX) 

4,260 

1771  M 1780. 

50,000 

5,020 

1801  ,,  i8io, 

29,200 

2,040 

1831  ,,  1835, 

32,000 

830 

1838  ,,  1853, 

24,900 

S13 

1854  ,,  1871, 

24,200 

388 

1872  ,,  1882, 

22,100 

262 

1883  ,,  1892, 

19,800 

73 

CHAPTER  XXXIII. 

SPIRILLAR  FEVER. 

[Definition. — A disease  ui  warm  and  temperate  climates,  charac- 
leerised  by  alternate  periods  of  pyrexia  and  apyrexia,  and  caused  by 
trhe  presence  of  a blood  spirillum. 

Synonyms. — Relapsing;  fever.  Famine  fever.  Tick  fever. 

A/ote. — Novy  and  Knapp  have  expatiated  on  the  plurality  of 
kclapsing  fevers  on  account  of  some  slight  morphological  differences 
! n the  spirochretes  found  respectively  in  relapsing  and  tick  fevers. 

P"or  clinical  and  didactic  purposes  malaria  is  considered  as  an 
.entity,  although  at  least  three  different  forms  of  haemamcebidDe  are 
i::he  causal  agents  in  its  production.  In  the  same  way,  small 
nnorphological  differences  in  the  spirilla  of  relapsing  and  tick  fevers 
aire  not  sufficient  ground  for  differentiation  of  these  two  diseases, 
'tvhich  have  so  much  in  common.  They  are,  therefore,  both  dealt 
with  in  this  article  under  the  heading  of  “ Spirillar  Fever.” 

History  and  GeographiGal  Distribution.— 

I described  an  epidemic  of  a relapsing  fever  in  the  island  of  Thasos, 
which  was  probably  identical  with  our  spirillar  fever. 

We  then  hear  nothing  about  it  through  the  long  centuries  until 
IRtiUy  in  1770  described  it  as  one  of  the  diseases  found  in  Dublin, 
lit  was  then  doubtless  often  confused  with  typhus  and  enteric,  but 
///ewnfe/WM  of  Edinburgh  in  1843  argued  that  it  should  be  considered 
;is  a separate  entity.  It  was  not  until  1873,  however,  that  Oher- 
> -meier  (assistant  to  Professor  Virchow  in  Berlin)  demonstrated  the 
( ppresence  of  spirilla  in  the  blood  of  patients  suffering  from  the 
j '"disease. 

I Carle)',  working  in  Bombay  in  1879  (where  the  disease  had  been 
I brought  in  1877),  verified  the  observations  already  made  in  Europe, 

( .land  concluded  it  as  certain  that  the  spirilla  were  the  causal  factor  in 
t the  fever,  because  (i)  after  an  interval  blood  infection  is  always 
' followed  by  fever ; (2)  spirilla  increase  with  advent  and  rise  of 
I -.fever,  although  there  is  no  constant  relation  between  the  number 
of  organisms  and  the  intensity  of  fever  ; (3)  the  organisms  disappear 
I'  iduring  the  apyrexia  ; (4)  blood  containing  the  organisms  can  convey 
I the  fever,  Koch,  Carter,  and  others  having  thus  produced  the  disease 
|!in  monkeys. 

There  have  been  epidemics  in  Europe,  1818,  1843,  &c.,  and  else- 
t where.  Its  presence  was  demonstrated  in  India  and  Egypt,  but 

I little  research  work  was  undertaken  in  other  tropical  countries  as  to 

I I the  presence  or  absence  of  a spirillar  fever,  until  Dutton  and  Todd 
I discovered  on  26th  November,  1904,  independently  of  Ross  and 


336 


TROPICAL  MEDICINE. 


Milne,  that  a blood  spirillum  was  the  cause  of  a fever  common  in 
the  Congo  Free  State,  and  there  known  as  Tick  fever.  There  are 
a few  morphological  differences  between  this  spirillum  {Spirillum 
duttoni)  and  that  of  the  older  recognised  relapsing  fever  {Spirillum 
oberrneieri),  but  the  type  of  relapsing  fever  produced  is  in  both  cases 
almost  identical. 

Since  then,  in  1906,  Cole  has  reported  a case  of  spirillar  fever  at 
Ningpo  in  China  ; Cropper  in  Palestine  ; and  Wellmatin  in  Angola 
(West  Africa). 

It  would  seem,  therefore,  to  be  highly  probable  that  the  disease 
has  a wide  tropical  distribution. 

Etiology. — The  following  is  a tabular  comparison  between  the 
two  organisms  which  cause  spirillar  fever  : — 


S.  oberrneieri. 

5.  duttoni. 

Length,  . 

8 {Novy  & Knapp). 
16  to  40  /u  {Kanthach). 
A llbutt's  Medicine. 

16  /X  {Novy  & Kjtapp). 
13  to  40  M {Stephens). 
Medical  Annual. 

Number  of  spirals  in 
single  cell, 

2 or  3. 

2 or  3. 

Width  of  spirals. 

I 

2 to  2’7  n- 

Shape, 

U sually  curled  at  ends. 
F requently  in  loops. 

Figure  of  8,  or  circu- 
lar tendency. 

Flagella,  . 

Single  whip-like  flag- 
ellum at  one  end ; 
equal  in  length  to 
cell  itself. 

Diffuse  ffagella. 

Animal  susceptibility, 

Benign  infection  of 
monkeys,  rats,  mice, 
rabbits. 

Malignant  infection  of 
monkeys,  rats,  mice, 
rabbits. 

The  dog  and  horse 
have  also  been  in- 
fected {Breial). 

Serum,  . 

Immunising  serum 
has  been  prepared. 
It  does  not  protect 
against  5.  dntfoni. 

Immunising  .serum 
has  been  prepared. 
It  does  not  protect 
against  S.  obcrmei- 
eri. 

Intermediate  hosts, . 

U nknown.  Probably 
fleas,  bugs,  or  mos- 
quitoes. 

A tick  {Ornithodorus 
moubata). 
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There  is  some  question  as  to  the  nature  of  the  Spirocluetes. 

Until  1904,  it  was  generally  assumed  that  the  spirillum  of  relapsing 
iuncl  other  pathogenic  spirilla  were  bacterial  in  nature ; butSchaudinn’s 
vemarkable  work  on  S.  ziemmani  seems  rather  to  point  to  their 
,'orotozoal  nature. 

According  to  Schaudinn,  the  morphology  of  the  spirocha'te  is 
transient,  and  marks  a developmental  stage  of  a trypanosome.  He 
rltlaims  to  have  traced  their  development  in  the  blood  of  an  owl, 
A4thene  nortua,  and  in  the  body  of  Culex  pipiens  through  an  ookinet 
und  trj'panosome  stage. 

Rodi  has  failed  to  corroborate  this  view.  He  has  traced  the 
^i.pirochaate  through  the  stomach,  body,  and  ovaries  of  the  tick,  into 
: he  eggs,  where  he  detected  them  in  about  every  fifth  egg.  Thence- 

■ I'orward  the  spirochajtes  continued  to  increase  in  number  and  become 
uiggregated  into  masses.  The  embryo  tick  is  thus  infected. 

The  following  seven  points  have  been  adduced  to  negative  their 
•orotozoal  origin  : — 

1.  Koch  has  found  evidence  of  transverse  division. 

2.  Both  living  and  stained  specimens  fail  to  show  any  indication 
lof  a nucleus,  blepharoplast,  or  undulating  membrane. 

3.  The  very  rapid  multiplication  in  the  blood  of  rats  (in  half  tlie 
i .ime  occupied  by  trypanosomes)  inclines  to  bacterial  habit. 

4.  When  dialyzed  against  running  distilled  water,  spirocha;tes 
r ;emain  motile  for  twenty  or  more  hours  (as  do  cholera  spirilla), 
"whereas  trypanosomes  become  non-motile  in  less  than  two  hours. 

5.  When  heated  to  45°,  trypanosomes  are  killed,  and  disappear  in 
isess  than  half  an  hour  ; the  spirochx'tes  remain  alive  for  a longer 

■ :ime  ; and,  when  dead,  do  not  change  their  form. 

6.  Immune  serums  are  not  readily  produced  by  protozoa  and 
hhave  a weak  action. 

Trypanosomata  or  piroplasmata  serum  has  a prophylactic,  but 
vvery  little  germicidal  or  curative  effect. 

With  spirochsete  serum  a high  degree  of  immunity  can  he  secured, 
.comparable  to  that  which  can  be  obtained  with  the  cholera  germ. 

7.  Trypanosomes  in  culture  show  a marked  avidity  for  air,  which 
’•is  not  shared  by  spirochietes. 

The  nature  of  the  spirilla  must,  therefore,  be  considered  as  still 
sxil>  judice. 

Statning  of  Spirilla — i.  Any  aniline  stain  may  be  u.sed. 

2.  The  organi.sm  does  not  retain  Gram’s  stain. 

3.  For  examining  details  Schaudinn’s  syphilis  stain  should  be 
"used  (see  Chap,  xxxix. ). 

4.  Fur  observation  of  flagella,  Piltfield’s  flagella  stain  .should  be 
uu.sed  (see  Chap,  xxxix.). 

A^e  and  Sex  Dislrihution. — No  race  or  sex  is  exempt.  The 
disease  may  occur  at  any  age,  but  is  most  common  between  the 
ages  of  15  and  25. 
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Bad  sanitation  and  food,  and  overcrowding  are  all  predisposing 
causes,  not  only  because  of  the  lessened  vitality  and  resistance 
induced  thereby,  but  because  the  bed-bug,  house  tick,  or  other 
intermediate  host  is  thus  more  easily  able  to  increase  both  the 
supply  and  demand  of  his  unknown  parasitic  guest. 

One  attack  does  not  confer  immunity. 

Symptoms. — There  are  three  clinical  types  of  spirillar  fever — 

1.  The  usual  or  typical  course. 

2.  The  typhoidal  course,  with  jaundice. 

3.  The  urfemic  course,  with  anuria. 

1.  The  Typical  Course. — After  an  incubation  period  of  one  week 
or  under  (three  days  in  the  case  of  direct  inoculation)  the  disease 
sets  in  fairly  suddenly  with  no  prodromata.  A little  giddiness  and 
headache  together  with  a rigor  may  usher  in  a pyrexia  which  rises 
somewhat  quickly  to  104°  or  105°  F.  (Fig.  73).  The  temperature 
remains  high  for  3,  5,  7,  or  9 days — generally,  rather  towards  the 
smaller  figures  if  the  parasite  is  .S’,  duttoni — during  which  period 
there  is  headache,  backache,  and  much  aching  of  the  bones. 
Vomiting  is  not  infrequent,  and  occasionally  diarrhoea  may  be 
present.  Prostration  and  depression  are  intense.  The  skin  is  hot 
and  burning  ; the  patient  is  restless  and  flushed — pulse  and  respira- 
tion are  accelerated.  The  skin  is  yellowish  ; the  splenic  dulness  is 
increased,  and  usually  also  that  of  the  liver. 

After  this  condition  has  been  maintained,  usually  for  either  five  or 
seven  days,  a crisis  suddenly  occurs.  A copious  diaphoresis,  often 
ushered  in  by  a rigor,  and  sometimes  accompanied  by  diarrhoea  or 
epistaxis,  contribute  to  a sudden  fall  of  temperature  and  pulse  rate. 
All  the  accompanying  symptoms  disappear  and  the  patient  feels 
quite  well.  Such  a crisis  nearly  always  occurs  at  night. 

The  crisis  is  followed  by  an  afebrile  interval  varying  in  length 
from  five  to  nineteen  days,  more  usually  about  seven  to  nine  days. 

At  the  end  of  this  time  a relapse  occurs.  The  onset  of  the  relapse 
will  usually  be  found  to  occur  somewhere  about  fourteen  days  from 
the  first  commencement  of  the  illness.  The  fever  returns,  and  all 
the  urgent  symptoms  are  repeated.  Pregnant  women  generally 
abort  during  this  first  relapse. 

The  duration  of  this  relapse  is  not  as  long  as  the  first  attack,  and 
is  usually  over  in  three  days,  again  ending  by  crisis  as  before,  and 
leading  usually  to  the  establishment  of  complete  convalescence. 

Occasionally,  however,  a second  or  third  relapse  may  occur,  with 
gradually  lessening  virulence,  until  convalescence  begins. 

2.  In  the  typhoidal  type,  diarrhoea  is  the  prominent  symptom,  the 
crisis  is  delayed,  and  there  is  much  delirium.  Hepatic  enlargement 
is  marked,  and  tenderness  over  the  liver  is  often  great.  Petechite 
and  haemorrhages  are  not  uncommon. 

3.  In  the  uramic  type,  the  secretion  of  urine  is  diminished  ; anuria 
and  urcemic  coma  supervene.  Both  these  types  are  uncommon. 
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The  prognosis  is  therefore,  as  a rule,  favourable;  but  should  be  .1 
guarded  if  severe  hremorrhages,  excessive  delirium,  or  scanty  urine  * 
supervene. 

In  diagnosis  it  may  be  necessary  to  exclude  typhoid  and  typhus 
fevers,  Malta  fever,  kala-azar,  malaria,  influenza,  or  dengue.  V 

The  sudden  onset  and  the  crisis  in  five  or  seven  days  after  a con-  ^ 
tinned  and  fairly  high  temperature  should  establish  the  diagnosis,  I 
made  certain,  of  course,  by  the  finding  of  spirilla  in  the  peripheral  ■ 
blood.  ■ 

Morbid  Anatomy. — The  heart  muscle  is  pale,  flabby,  and  V 
friable.  fl 

The  spleen  is  enlarged,  softened,  and  fatty.  Congestion  of  the  | 
vessels  and  increase  of  cell  elements  contribute  to  the  swelling  of 
the  spleen  pulp.  The  spirilla,  during  apyrexia  as  well  as  pyrexia,  ^ 
are  present  in  the  spleen  in  large  numbers,  where  they  are  mostly  I 
enclosed  in  cells.  These  cells  appear  to  undergo  degeneration,  and  ■ 
possibly  the  released  spirilla  may  thus  contribute  to  the  relapse.  ■ 
The  liver  is  enlarged  to  some  extent.  A cloudy  swelling  of  hepatic 
cells  and  small  celled  infiltration  along  the  portal  vein  may  be  made  Ij 
out ; spirilla  may  be  found  in  the  cells,  and  subsequent  disintegration  ■ 
lead  to  foci  of  necrosis.  I 

The  kidneys  are  enlarged.  The  parenchyma  is  soft  and  flabby.  ■ 
The  tubuli  are  fatty,  and  their  lumen  filled,  partly  with  hsemorrhagic  I 
clots,  and  partly  with  a transparent  fibrinous  material.  The  inter-  I 
stitial  tissue  shows  small  celled  infiltration.  ■ 

The  lungs  are  occasionally  hepatised,  or  the  bronchi  inflamed.  « 
They  are  usually  congested  throughout.  The  bones  show  reddening  I' 
of  the  marrow,  and  the  parasite  may  be  found  in  the  marrow  cells.  m 
The  blood  does  not  contain  spirilla  except  for  some  hours  or  days  f 
before  the  crisis ; after  which  they  disappear,  and  remain  absent  1 
during  the  apyrexial  intervals.  * 

Sequelae  are  not  common.  Recovery  is  usually  complete  with  i 
the  termination  of  the  attack.  As  with  so  many  other  infectious  ^ 
fevers,  parotitis  is  sometimes  found.  ^ 

Treatment. — Quinine  is  useless  and  no  drugs  will  modify  the 
course  of  the  disease.  ! 

Pain  may  be  treated  by  the  cautious  administration  of  opium  ; 
headache  by  antipyrine ; the  distressing  vomiting  by  sucking  ice  or  , 
applying  sinapisms  to  the  epigastrium. 

Probably  serum  therapy  will  do  much  in  the  treatment  of  the 
disease ; but,  so  far,  not  much  work  has  been  attempted  in  this 
direction. 
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CIlArTER  XXXIV. 

SPRUE. 

( From  the  Dutch  word  S/»-tru’. ) 


DDefinition. — A disea.se  of  warm  climates  tending  to  become 
ibhronic,  and  characterised  by  (i)  a bare  and  usually  painful  tongue  ; 
|;2)  frequent  attacks  of  buccal  ulceration  ; (3)  frequent  soft,  bulky, 
k'ermenting  and  pale  stools  ; and  (4)  aniemia  and  debility. 

SynOUyms, — 7ropica/  aphthu\  Psilosts  Hugiur,  Diarr/ia'a  alba, 
.land  possibly  “ Ceylon  sore  month,''  and  *•  Indian  hill  diarrhaa." 

Geographical  distribution.— it  occurs  in  the  Malay  Archi- 
paelago,  in  India  and  Further  India,  in  Ceylon,  in  .South  China,  and 
ihhe  West  Indies. 

It  was  first  described  by  Hillary,  in  Barbadoes,  in  1776. 

Etiology. — The  specific  cau.se  is  not  known.  Both  the  small 
■nematode  Rhabdonema  inteslinale  and  the  Ama-ba  coli  are  often 
.0  be  found  in  the  stools  of  sprue  patients,  but  are  in  no  way 
lee.sponsible  for  the  disease. 

The  chief  predisposing  causes  are  : — 1‘rolonged  residence  in  the 
lundemic  area,  and  exhausting  conditions,  such  as  dysentery,  ha.'mor- 
M'hoids,  frequent  child-bearing,  syphilis,  bad  food,  &c. 

The  disea.se  never  appears  epidemically,  and  is  (according  to 
SScheube)  certainly  not  contagious.  Galloway  (of  Singapore)  in  more 
: han  25  out  of  104  cases  has,  however,  traced  an  indirect  contagion. 

The  disea.se  is  found  amongst  natives,  but  85  to  90  per  cent,  of 
r.:ase.s  occur  in  Europeans  who  have  lived  long  in  the  tropics  ; and 
ilhe  first  symptoms  may  not  appear  until  months  or  even  years  have 
rblapsed  after  leaving  the  endemic  region. 

It  is  confined  to  no  sex  or  age,  but  middle-life  contributes  the 
most  cases,  and  it  is  more  common  in  women  than  in  men. 

The  use  of  highly-seasoned  dishes  possihl)'  plays  some  part  in 
; oredisposing  towards  the  condition,  as  also  the  abuse  of  alcohol  so 
. tonimon  in  the  tropics. 

Symptoms. — The  onset  is,  as  a rule,  insidious.  The  first 
ll-iymptom  is  u.sually  .some  epigastric  fulness  or  uneasine.ss,  accom- 
h.janied  by  eructations  and  heartburn.  This  continues  for  some 
li  nonths,  the  appetite  being  indifferent,  and  the  stools  irregular — 
tonstipation  alternating  with  a morning  diarrheea. 

The  mouth  then  begins  to  get  sore.  Small  raised  red  spots 
pppear  on  the  edges  and  tip  of  the  tongue,  and  gradually  coalesce 
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until  the  whole  tongue  has  a red  shining  appearance  as  if  varnished.  N 
A small  ulcer  (Crombie’s  molar  ulcer)  is  frequently  observed  between  Z 
the  last  two  molar  teeth  in  the  upper  and  lower  jaws.  ? 

The  patient  begins  to  get  emaciated  and  antemic  ; the  stools  ■ 
become  pale,  frothy,  and  fermenting,  and  are  passed  in  copious  « 
quantities  daily.  The  appetite  continues  to  fail,  and  not  in-  ' 
frequently  food  is  vomited.  The  mouth  condition  becomes  aggra-  i 
vated.  The  erosion  of  mucous  membrane  of  the  lips,  cheeks,  \ 
pharynx,  and  uvula  spreads,  and  may  even  involve  the  palate.  T 
Speech  is  in  consequence  painful  and  difficult ; and  any  hot,  sour,  ^ 
salted  or  seasoned  dishes  cannot  be  endured.  | 

There  is  a feeling  of  physical  weakness,  loss  of  memory,  and  f 
irritable  temper.  ■'* 

The  skin  becomes  muddy,  the  liver  is  found  to  be  atrophied,  the  > 
urine  is  diminished,  and  has  a heavy  sediment  of  urates.  t 

Under  treatment,  there  may  be  alternate  aggravations  and  « 
improvements. 

In  the  above  clinical  picture  of  a subacute  case,  the  disease  ■ 
may  last  for  one  or  two  years,  when  the  patient  will  succumb  to  r 
exhaustion  or  to  intercurrent  disease. 

On  the  other  hand,  it  may  become  chronic,  and  drag  on  for  ten  or  I 
fifteen  years.  ^ 

The  clinical  features  in  various  cases  may  vary  considerably.  f 

Thin  differentiates  three  forms  of  sprue  : — i.  Buccal  symptoms  , 
most  pronounced  (occurs  chiefly  in  Malayan  type). 

2.  Bucccd  symptoms  late  (occurs  in  Indian  type). 

3.  Very  chronic  type  (observed  in  elderly  people  and  oldest 
residents). 

Afaww  notices  six  types: — i.  Protopathic  Sprue. — An  ordinary  ■ 
attack  of  sprue,  untreated  or  mismanaged. 

2.  Secondary  to  Dysentery. — Dysenteric  stools  gradually  change 
into  those  of  sprue.  The  mouth  at  the  same  time  becomes  sore, 
and  soon  a typical  sprue  is  established. 

3.  Secondary  to  Entero-colitis. — Commences  as  an  attack  of  febrile, 
acute,  colicky  diarrhoea,  and  gradually  assumes  the  features  of  sprue. 

4.  Gastric  Cases. — An  incomplete  type  affecting  only  a limited 
part  of  the  alimentary  canal,  evidenced  by  a sore  mouth,  copious 
solid  stools  (without  diarrhoea),  and  progressive  emaciation.  (Emacia- 
tion is  rare,  but  anaemia  may'  be  very  great — Galloway.) 

5.  Intestinal  Type. — No  ulceration  of  the  mouth,  and  but  little 
dyspepsia.  Stools  liquid,  copious,  pale,  and  frothy. 

6.  Modified  by  Treatment.— The  sore  mouth,  dyspepsia,  and 
diarrhoea  may  subside,  but  the  stools  remain  copious,  and  the 
emaciation  continues  to  progress. 

Prognosis  is  good  for  recent  cases  under  proper  treatment.  It 
is  bad  in  the  case  of  long-standing  cases,  aged  people,  malarious 
subjects,  or  refractory  patients. 

Morbid  Anatomy  and  Pathology.— All  organs  are  dis- 
tinguished by  extreme  anccmia  and  general  atrophy.  All  the 
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mucous  membranes  of  the  l)ocly — including  uterine,  vaginal,  nasal, 
j kzc. — show  a sclerosis  (Galloway). 

i The  tongue  lacks  its  epithelium,  and  the  papillte  are  obliterated. 

The  alimentary  tract  contains  the  characteristic  lesions.  The 
>iowel  is  enormously  thinned.  The  serous  coat  is  healthy,  the 
I'.nuscular  coat  atrophied. 

From  mouth  to  anus  the  mucous  lining  is  eroded  superficially,  and 
i:trophied  interstitially. 

The  villi  and  Lieberkuhn's  follicles  are  atrophic,  and  the  solitary 
;!;lands  and  I’eyer's  patches  have  practically  disappeared. 

Here  and  there  pin’s  head  indurations  with  pigmented  circum- 
eerences  are  met  with,  being  dilatations  of  follicles  filled  with  a 
:r;rumous  purulent  material. 

Fatty  or  cirrhotic  degeneration  may  be  ob.served  in  places. 

The  mesentery  and  omentum  are  atrophied,  and  the  mesenteric 
k lands  fibrotic. 

The  liver  is  small,  pale,  and  flabby  ; and  occ.asionally  cirrhotic. 

The  pancreas,  spleen,  and  kidneys  are  usually  atrophied,  and  may 
■je  very  cirrhotic. 

In  view  of  the  dark  bilious  diarrlicea  which  often  ushers  in  the 
disease,  Manson  thinks  that  hyperactivity  of  the  liver  is  probably 
he  first  step  in  its  development,  followed  by  an  exhaustion  of  the 
liepatic  chologenic  functions. 

Analy.ses  of  the  stools  have  been  undertaken  at  various  times. 

• Wynter  Blyth  found  bile  elements  : Bertrand  and  Fontau  failed  to 
' lo  so. 

Micro-organisms,  of  course,  abound,  but  none  are  pathognomonic. 

During  life,  the  primary  lesion  found  by  Galloway  in  all  cases 
t'xamined  microscopically  from  .sections  of  the  tongue,  proved  to  be 
! round-celled  infiltration,  not  of  the  muco.sa,  but  of  the  submucosa. 

Treatment. — This  is  practically  [turcly  dietetic,  very  little 
Jependence  being  placed  on  any  drugs. 

There  are  three  chief  types  of  dietetic  treatment,  each  of  which 
las  its  earnest  partisans. 

Milk  is  perhaps  the  earliest  and  most  widely  .adopted  treatment, 
mt,  as  Cantlie  points  out.  the  return  to  solid  stool  (by  patients  on 
hat  treatment)  merely  means  that  the  patient  is  living  on  whey, 
iimd  passing  a non-fiecal  cheesy  curd,  which  does  not  stimulate  the 
unctional  activity  of  the  liver,  as  seems  to  be  demanded  by  its 
abnormal  and  atonic  condition. 

The  following  then  are  the  three  treatments  : — 

I.  The  meat  treatment  (Cantlie). — (a)  The  patient  is  put  to  bed. 

! (b)  A hot  wet  pack  is  applied  from  nipples  to  groin.  Kept  on 

I or  two  hours  by  a large  bath  towel.  Repeated  each  night  and 
I norning. 

(c)  Unless  extremely  ill,  5 ozs.  of  pounded  beef,  lightly  cooked, 
i ire  given  three  times  a day. 

i (d)  Beef  tea,  beef  jelly,  calve’s  foot  jelly  or  plain  jelly  are  given 
■j;very  two  hours  during  the  day,  and  also  at  night  if  awake. 
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(e)  Castor  oil  (li  drachms)  is  given  every  morning  for  the  first  -k 
three  days.  g 

(/)  Santonin  gr.  iij.  morning  and  evening  for  three  days.  f 

(^)  Strawberries  3 to  4 lbs.  per  diem  between  meals  (first 
advocated  by  Thin). 

This  meat  treatment  should  be  carried  out  early  and  systemati- 
cally. By  the  third  day,  in  all  probability,  no  stool  is  passed  after 
the  first  preliminary  copious  and  loose  stools.  By  the  fourth  day 
the  motion  is  probably  fairly  solid,  fiecal,  and  bile-stained.  If  so, 
the  diet  may  be  increased,  a poached  egg  added  to  the  beef  at 
breakfast  and  dinner ; pounded  chicken  at  mid-day  instead  of  beef. 

On  the  sixth  day  the  meat  or  chicken  may  be  finely  minced  instead  j 
of  pounded.  By  the  eighth  day  the  patient  may  have  a cut  off  t 
an  undercut. 

As  soon  as  the  stools  are  perfectly  solid,  add  vegetables  to  the  1 
diet — stewed  celery,  stewed  seakale,  or  vegetable  marrow.  Pulled  I 
or  baked  bread  may  then  be  given,  and  the  diet  gradually  approxi-  , 
mated  to  that  of  a normal  person.  i 

The  liver  rapidly  attains  its  normal  size  and  functions  under  this 
treatment,  and  all  the  symptoms  of  the  disease  quickly  clear  up. 

II.  The  milk  treatment  (as  recommended  by  Manson). — (a)  A I 
dose  of  castor-oil. 

(h)  The  patient  sent  to  bed,  with  flannel  binder  to  the  abdomen.  < 
{c)  After  oil  has  acted  commence  milk  treatment : — 3 pints  of  \ 
milk  per  diem,  given  every  hour  by  teaspoon  or  straw. 

{d)  When  stools  more  solid,  mouth  less  sore,  and  abdominal  ^ 
distention  relieved,  then  increase  quantity  of  milk  by  ^ pint  per  day  ' 
up  to  too  ozs. , and  continue  at  this  amount  for  ten  days. 

(e)  Patient  may  now  get  up.  Milk  should  be  increased  up  to 
7 pints  per  diem,  and  continued  for  six  more  weeks. 

(/)  A raw  egg  or  digestible  starches  may  then  be  given,  and 
normal  diet  gradually  attained  by  stages  of  fish  and  chicken. 

(^’  ) Strawberries  allowed  throughout. 

III.  The  fruit  treatment  (as  adopted  in  the  home  of  sprue, 
Java). — Large  quantities  of  fruit  are  given,  either  fresh  or  preserved, 
without  sugar  — strawberries,  apricots,  peaches,  apples,  pears, 
grapes,  bananas,  mangosteens,  cucumbers,  melons,  pumpkins,  and 
other  watery  fruits,  such  as  the  juice  of  oranges  and  pumeloes. 

Pine  apples  and  sour  fruits  are  not  allowed. 

In  all  the  above  treatments,  wines,  spirits,  coffee,  &c.,  should  be 
prohibited,  and  the  use  of  tobacco  forbidden.  The  consensus  of 
opinion  would  seem  to  be  that,  in  the  most  profoundly  acute  cases, 
the  milk  treatment  is  preferable  at  first  to  the  meat  treatment.  If 
sprue  develops  in  the  tropics,  the  patient  should  be  sent  home  .as 
soon  as  possible,  but  not  if  diarrhoea  is  active,  or  the  patient’s  end 
is  near. 

Great  care  should  be  taken  during  the  voyage  to  avoid  chills. 
Next  to  warm  clothing,  avoidance  of  fatigue  is  also  essential. 

The  sprue  patient  should,  if  possible,  not  return  to  the  tropics. 
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I compelled  to  do  so,  he  should  lake  the  greatest  care  of  his  health, 
",nd  avoid  exposure,  fatigue,  cold  baths,  alcohol,  and  all  excesses. 

Drugs. — Many  drugs  have  been  recommended,  but,  with  the 
\Kception  of  those  mentioned  in  the  above  treatments,  they  are  of 
vnall  avail,  except  in  dealing  with  special  symptoms  as  they  arise. 

Hartigan  advocates  cylliu.  Palatinoids  of  3 minims  are  given 
f:'ter  food  every  two  houns.  The  drug  should  be  continued  for 
month  after  all  symptoms  disappear.  Gallmvay  recommends 
Ininosol,  gr.  5 thrice  daily,  and  gradually  reduced.  If  ancemia  is 
’..larked,  Manson  uses  intramuscular  injections  of  minute  doses  of 
rsseniate  of  iron. 

Opium  may  be  resorted  to  for  severe  abdominal  pain  or  violent 
;.iarrhoea,  but  great  care  must  be  exerci.sed  in  its  administration. 

Constipation  occasionally  demands  the  use  of  mild  aperients,  such 
'5  castor-oil,  rhubarb,  &c. 

For  great  Jlatulence,  powdered  vegetable  charcoal  may  be  tried. 

In  S/iang/iai  various  mercurial  preparations  are  in  use  ; also  the 
Allowing  tripartite  treatment  : — 

1.  Rein's  mixture  (cinnamon  and  simaruba). 

2.  Powdered  cuttlefish  bone  (calc,  carbonate)  in  large  doses  of  2 
f ‘aspoonfuls  at  a lime. 

3.  Alteratives. 

For  hill  diarrho'a  Crombie  recommends  liq.  hyd.  perchlor. , lUx., 

■b  efore  each  meal. 

For  the  buccal  lesions.  The  tongue  may  be  pencilled  with  2 per 
rent,  cocaine  solution  before  meals.  .-V  chlorate  of  potash  gargle  may 
ee  frequently  advisable,  and  the  ulcers  touched  with  silver  nitrate. 

Cacao  butter  or  other  bland  fat  applied  to  the  tongue,  before 
aling  a meal,  is  also  an  occasional  relief  to  the  patient. 

Van  der  Burg  recommends  a gargle  with  a tincture  made  from 
ne  rind  of  Pterocarpus  indicus. 

During  convalescence  the  careful  use  of  tonics  is  indicated,  such  as 
wine,  quinine,  iron,  and  arsenic. 

Relation  to  Hill-diarrhcea. — This  condition,  frequently 
jund  in  some  parts  of  India,  seems  to  be  analogous  to  the  pre- 
minary  diarrhoea  which  so  often  ushers  in  a typical  .sprue. 

Dyson  and  Duncan  consider  that  the  presence  of  mica  in  the 
'.vater  supply  may  be  a cau.sative  factor,  but,  as  Maynard\vs.?,  shown, 
n Darjeeling  mica  has  been  practically  banished  from  the  water 
tatpply,  yet  hill -diarrhoea  is  still  often  met  with.  Moreover,  in  that 
Hlistrict,  the  usual  water  drinkers  (women  and  children)  rarely  suffer 
trom  the  disea.se. 

The  probability  is,  that  men  arrive  from  the  hot  plains  with  liver 
unctions  impaired  by  the  heat  and  bad  food.  Hearty  eating  and 
iolent  exerci.se,  combined  with  indiscretions  in  clothing,  aggravate 
heir  condition  ; the  liver  becomes  hyperamic  ; diarrhoea  follows ; 
nd,  if  the  patient’s  health  has  been  seriously  undermined  in  the 
l)lain.s,  the  diarrhoea  continues,  and  typical  sprue  may  develop. 
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TRYPANOSOMIASIS. 

Definition. — A protozoal  infection  of  human  beings  by  T. 
gambiensc,  conveyed  from  sick  to  healthy  by  the  bite  of  a tsetse  fly, 
Glossina  palpalis  (possibly  also  by  other  means) ; and  characterised 
by  chronic  irregular  fever,  patchy  erythema,  anaemia,  and  enlarge- 
ment of  lymphatic  glands. 

It  terminates  either  in  recovery  or,  more  often,  in  death — death 
being  due  to  (a)  an  aggravation  of  the  original  infection  known  by 
the  name  of  sleeping  sickness ; or  {h)  intercurrent  affections,  such  as 
pneumonia. 

Synonyms. — -The  recognition  of  the  condition  being  of  recent 
date  [igo2)  there  has  been  no  conjuring  with  names,  such  as  in- 
variably must  take  place  in  the  nomenclature  of  these  diseases  whose 
specific  etiology  remains  for  centuries  undiscovered. 

Its  late  and  serious  phase,  of  which  the  clinical  features  have  long 
been  known  as  sleeping  sickness  has  also  been  called  Negro  lethargy  ; 
Schlafkrankheit  der  Neger ; Maladie  du  Sonimeil ; Congo  sichiess  ; 
N’lansi  (on  the  Congo). 

History  and  Geographical  Distribution.— In  the  early 
part  of  the  nineteenth  century  a brief  account  of  sleeping  sickness 
was  ]Hiblished  by  Winterbottom.  Other  clinical  investigator's  who 
have  published  accounts  of  this  disease  are  : — Corre  in  Senegambia  ; 
Clarke  (1840)  in  Sierra  Leone;  Nicolas  and  Guerin  in  the  West 
Indies  amongst  imported  slaves.  Years  went  on  and  the  etiology 
still  remained  a mystery.  About  1890  a French  observer  N’epveu 
found  a blood  parasite  of  man  which  was  probably  a trypanosome. 

In  May,  1901,  Forde  of  the  Gambia  Colony,  in  West  Africa,  had 
an  English  patient  suffering  from  chronic  irregular  fever  supposed  to 
be  malarial,  but  which  failed  to  yield  to  quinine.  Blood  investigation 
demonstrated  a minute  non-filarial,  worm-like,  extra  corpuscular 
organism. 

After  six  months  furlough  in  England  the  patient  returned  to  the 
Gambia  having  frequent  relapses  of  his  old  fever.  Dutton  who  was 
then  working  at  malaria  in  West  Africa,  being  consulted,  recognised 
the  parasite  as  a trypanosome.  This  was  the  first  occasion  on  which 
it  was  definitely  recognised  that  man  was  liable  to  trypanosome 
infection.  Dutton  named  the  parasite  Trypanosoma  gambiense, 
and  the  disease  Trypanosomiasis. 

In  October,  1902,  Manson  was  consulted  in  London  by  a lady  who 
had  lived  for  some  time  on  the  Upper  Congo,  for  chronic  fever, 
siiniiospd  to  be  malarial.  For  over  a vear  she  had  had  a series  of 
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tfebrile  attacks  (traced  to  the  bite  of  an  insect  in  August,  1901), 
owing  to  certain  similarities  of  the  clinical  features  to  those  of 
H-'orde’s  case  Manson  suspected  trypanosomiasis.  The  patient  was 
»eiU  into  hospital  and  many  blood  e.\aminations  gave  negative 
rresults,  until  after  a week  Daniels  found  a solitary  trypanosome. 
sSubseciuently,  although  occasionally  none  were  found  yet,  generally, 
ttwo  or  three  were  present  in  every  film  and  sometimes  .as  many  as 
-seven  or  eight.  The  lady’s  .symptoms  persisted  until  in  (.)ctnber, 
11903,  she  became  bedridden.  S)mptoms  resembling  “sleeping 
ssickness”  developed  and  ran  a rapid  course,  death  taking  place  in 
>November. 

Alolt  in  an  histological  examination  found  the  small-celled  perivas- 
ccular  infiltration  of  brain  and  other  tissues  characteristic  of  morbid 
: pathology  of  sleeping  sickness. 

This  case  as  well  as  other  facts  are  almost  conclusive  of  a trypano- 
.'Some  origin  of  sleeping  sickness. 

Soon  afterwards  Dutton  found  the  parasite  in  the  blood  of  a native 
'Gambian  child,  but  with  no  concurrent  symptoms. 

Manson,  recalling  the  c.ase  of  a lady  mi.ssionary  patient  from  the 
tCongo  whom  he  had  treated  for  much  the  same  symptoms  some 
(years  before,  wrote  to  -\frica  for  information,  and  w.as  told  that 
IBrot'den  had  found  the  trypanosome  in  her  blood. 

In  June,  1902,  owing  to  the  rapid  progre.ss  and  ravages  of  sleeping 
■sickness  in  Uganda,  the  British  (Government  .sent  out  a Royal  Society 
' Commission  to  investigate  the  etiology  and  possible  connection 
'■with  Filaria Persians  which  had  very  freciuenlly  been  found  in  the 
blood  of  people  suffering  from  the  disease.  One  of  these  Com- 
inissioners — Castellani — found  a trypanosome  in  the  centrifugali.sed 
ccerebro-spinal  fluid  of  one,  and  subsecpiently  in  others  of  his  cases, 
.as  well  as  in  the  blood.  Bruee  confirmed  and  extended  this  dis- 
covery ; and  we  now  know  that  the  7'.  "ambiense  which  causes  the 
t trypanosome  fever  on  the  West  Coast,  has  been  found  in  the  blood, 
'the  cerebro-spinal  and  other  serous  fluids,  and  in  the  lymphatic 
.glands  of  practically  every  c.ase  of  sleeping  sickness  which  has  been 
ccompetently  observed. 

.-\s  regards  the  distribution  of  this  disease  it  was  first  recognised  as 
endemic  on  the  West  Coast  of  .Africa  from  Senegambia  to  Benguela, 
occurring  in  negroes,  especially  a little  back  from  the  Coast.  V.vei  v 
now  and  then  in  endemic  areas  it  would  become  epidemic. 

It  the  old  day.s  of  slavery  amongst  the  Africans  in  the  West  Indies, 
sleeping  sickness  would  break  out  months  or  even  years  after  having 
left  the  W cst  Coast,  but  was  alxsolutely  confined  to  those  negroes 
(who  had  come  from  Africa  and  never  spread  amongst  the  others. 

Ai)parcntly  in  consecpience  of  increased  commercial  facilities  and 
routes,  the  disease  extended  its  endemic  area  from  the  upper  Congo 
b;«in  in  the  north  to  the  Portuguese  Colonies  in  the  south  until  many 
of  the  riverside  villages  throughout  the  Congo  Free  State  were 
aflectcd.  .About  a decade  ago  (in  the  latter  part  of  the  nineteenth 
Century)  it  ap]ieared  on  the  east  side  of  the  Continent,  and  spread  from 
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the  upper  part  of  the  Nile  Valley,  invading  Uganda  and  all  the  region 
to  the  north  of  Victoria  Nyanza,  where  some  40,000  are  estimated  to  ^ 
have  died  from  it  within  a few  years.  * 

Etiology. — Perhaps  the  disease  in  question,  more  than  any  * 
other,  will  show  the  danger  of  jumping  to  too  hasty  conclusions.  > 
The  theories  have  been  legion  ; — 

.4n  intoxication  by  moulds  of  maize,  nee,  or  other  cereals;  palm  , 
wine,  Indian  hemp,  nostalgia,  sunstroke,  scrofula,  malaria,  beri-beri, 
embryos  of  Rhabdonema  strongyldides,  ankylostomiasis. 

Then  came  a bacterial  theory.  Two  members  of  the  Portuguese 
Commission — Cagigal  and  Z-f/fer/'e— discovered  a micrococcus,  with  . 
thickened  extremities  associated  with  inflammatory  exudate,  in  the  1 
brain  and  meninges.  They  cultivated  it,  and  are  said  to  have  induced  | 
a similar  disease  in  rabbits  by  injections. 

Before  he  found  the  trypanosome,  the  British  Commissioner,  Castel-  < 
lani,  found  a similar  micrococcus  in  a large  proportion  of  the  cases,  ' 
till  he,  too,  at  one  time  thought  it  possibly  might  be  the  specific  agent.  1 

Manson  suggested  that  Filaria  perstans  (which  he  had  himself  dis-  J 
covered  in  1891)  was  very  possibly  the  specific  agent,  and  this  on 
extremely  plausible  grounds.  It  was  found  in  the  blood  of  a negro 
who  died  from  sleeping  sickness  in  a London  hospital.  Two  more 
cases  brought  to  London  showed  large  numbers  of  this  filaria  in  their 
blood;  moreover,  the  geographical  range  of  the  disease  and  parasite 
apparently  coincided.  Ninety  per  cent,  of  cases  of  sleeping  sickness 
at  Entebbe,  in  Uganda,  proved  to  have  F.  perstans ; in  fact,  the  argu- 
ment in  its  favour  was  a very  strong  one.  On  extending  the  enquiry, 
however,  it  was  proved  that  a large  proportion  of  natives  in  the 
endemic  area  harboured  F.  perstans,  but  showed  no  sign  of  sleeping 
sickness;  in  other  districts  sleeping  sickness  was  prevalent,  but  F. 
perstans  absent.  In  Demerara  60  per  cent,  of  the  Indians  suffered 
from  filarial  infection,  but  sleeping  sickness  was  not  known.  It  was 
obvious,  therefore,  that  the  association  of  the  two  was  merel}'  a matter 
of  coincidence. 

Then  came  the  finding  of  Trypanosoma  gambiense  in  the  blood  of  a 
fever  patient,  and  its  subsequent  discovery  in  cases  of  sleeping  sickness, 
as  has  been  dwelt  on  already  in  this  chapter. 

The  following  tabular  summary  of  modern  etiological  know- 
ledge is  compiled  from  Bruce,  Novy  and  PPNcal,  Koch,  Gretg, 
Gray,  and  other  sources  : — 

1.  The  trypanosome  found  in  human  blood  in  W.  Africa,  Congo, 
and  Uganda  is  identical  with  that  found  in  cases  of  sleeping  sick- 
ness, as  proved  both  by  morphological  similarity  and  by  the  identical 
results  which  follow  animal  inoculation. 

2.  This  trypanosome  is  Dutton’s  T.  gambiense. 

3.  Trypanosome  fever  is  only  the  first  stage  of  sleeping  sickness. 

Europeans  and  natives  with  trypanosomes  in  the  blood  have, 

after  the  lapse  of  a year  or  more,  developed  fatal  and  typical 
symptoms. 

4.  The  incubation  period  may  last  for  years. 

5.  After  infection,  death  will  eventually  occur  from  the  disea.se  in 
the  very  large  majority  of  cases. 


[ To  face  p.  348. 
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('6.  liy  whatever  other  channels  the  disease  may  be  conveyed  from 
L i sick  to  the  healtliy,  it  has  been  proved  that  a particular  tsetse 
— the  Glossina  palpalis — acts  as  an  intennediate  host. 

;7-  There  is  an  identical  distribution  of  this  fly  and  sleeping 
>kness  ; where  the  fly  is  absent  there  is  no  sleeping  sickne.ss. 

^S.  The  fly  has  been  found  in  Africa,  from  28°  S.  to  15°  N. 

09.  There  is  a certain  amount  of  evidence  to  show  that  other 
eecies  of  tsetse  fly  can  also  transmit  the  disease. 

.-A  diseased  unit,  therefore,  if  introduced  into  the  habitat  of  such 
■ would  prove  a grave  source  of  danger. 

no.  Other  biting  flies,  such  as  the  horse  fly  {Tabamts)  or  stable 
{Stomoxys),  apparently  cannot  transmit  the  disease. 

111.  The  endogenous  cycle  of  T.  gamhiense  \x\  the  human  host  is 
I unplete,  the  organism  dividing  by  longitudinal  division. 

112.  There  is  an  exogenous  cycle  in  Glossina.  They  multiply 
I j pidly  by  longitudinal  division,  increase  in  size,  and  show'  dift'eren- 
I it.tion  in  form  (sexual  types).  Some  increase  in  thickness  ; exhibit 
i 'uundant  protoplasm,  taking  a blue  stain  ; and  possess  a loosel)' 
I liticulated,  large,  round,  chromatin  body  (female). 

I (Others  have  a very  slender  appearance,  possess  a long  slender 
\ itromatin  body,  and  have  no  blue-staining  protoplasm  (male). 

I TThe  fertilised  female  is  probably  represented  by  the  stout  forms 
I nth  multiple  nuclei,  which  are  often  found. 

I \Simple,  globular,  nucleated  cells — exhibiting  transitional  phases 
i the  typical  mature  structure — are  often  found  and  are  probably 
I ..lughter  cells  split  off  from  the  fertilised  female,  corresponding  to 
I ; e number  of  the  latter's  nuclei. 

113.  A micrococcus  is  fairly  constantly  {owxsA,  post-niorUm,  to  be 
: Sjociated  with  sleeping  sickness.  This  only  invades  the  system  at 
I te  very  last  stages  of  the  disease. 

114.  The  trypanosomes  have  been  cultivated  by  A^ory  and  M‘A’eal, 
vitro,  on  a mixture  of  agar  and  blood. 

'.To  ordinary  agar  (cooled  to  45°)  is  added  defibrinated  aseptic 
3od,  and  the  mixture  cooled  in  flasks  giving  as  large  a surface 
I ;»’er  of  condensation  water  as  possible. 

. IBlood  to  agar:  2 to  i.  The  incubation  temperature  should  be 
: ° C. 

As  soon  as  the  grow  th  is  established,  subcultures  can  be  made. 
’Asepsis  is  essential.  Cultures  passed  through  a Berkefeld  filter 
re  a still  infective  filtrate. 

115.  The  leucocytic  variation  in  trypanosomiasis  resembles  that 
malaria.  There  is  a constant  relative  increase  in  the  large 

j ononuclear  elements,  w hich  constitute  20  per  cent,  or  more  of  the 
f itcocytes  found. 


Spkcies  op  Tsetse  Flies  (Austen). 

I.  Glossina  palpalis. — Uganda,  Sierra  Leone,  Northern  Nigeria, 
d Congo  Free  .State.  Is  a river  H)'.  No  connection  with  big 
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game.  ? Wild  pig.  Pupa,  5 lo  6 mm.  long,  3 mm.  broad,  ConvevsJ 
trypanosomiasis.  1 

2.  G.  pallicera. — Assinie  (W.  Africa).  3 

3.  G.  Zululand,  Transvaal,  Portuguese  East  .Africa  5 

Rhodesia,  British  Central  and  E.  Africa,  Togoland,  Nigeria.  Trans^f 
mits  fly  disease  of  domestic  animals. 

4.  G.  Northern  Nigeria,  Chad,  and  Shari  River.  *5 

5.  G.  pallidipes. — British  Central  and  E.  Africa,  Uganda.  '' 

6.  G.  longipalpis. — Togo,  Zambesi  region.  _ 

7.  G.  British  E.  Africa,  Congo,  Gold  Coast,  Ivory  Coast, ■ 

Togo,  Nigeria,  Mashonaland.  Bites  at  night  sometimes.  Conveys^ 
Rgana. 

8.  G.  lo7igipen7iis.—W\\:\A\  E.  Africa,  Somaliland. 

TRYPANO.SOMATA  OF  Mam.mals.  ' 

1.  T.  lnuisii.~2,j,  to  25  /u  x i to  4 /i.  Found  in  a small  proportionf 
of  sewer  rats  in  England.  Is  non-pathogenic.  Common  in  tropical, 
rats.  More  slender  than  T.  bnicei.  Stated  to  be  conveyed  by  rat  fleas.'j: 

2.  T.brucei.—2s  to  30  m x i'5  to  2-5 /n  Is  the  highly  pathogenic' 
trypanosome  of  Ngana  (or  tsetse  fly  disease).  Fatal  to  nearly  all 
mammals.  In  the  horse  produces  : — Watery  discharge  from  eyes  and 
nose,  abdominal  oedema,  anaemia,  and  wasting.  Is  conveyed  by  bite 
of  G.  morsitans. 

3.  T.  evansi. — 20  to  30  /a  x i to  2 ju.  Is  the  trypanosome  of  Surra, 
a disease  of  cattle  common  in  India.  Symptoms  similar  to  those  of 
ngana.  Immunity  against  ngana  does  not  confer  immunity  against 
surra.  Disease  said  to  be  conveyed  by  horse  flies  {Tabariidcs). 

4.  T.  eqiihium. — 20  to  25  /u  x 2 to  3 ju.  Is  the  trypanosome  of 
Mai  dc  Caderas.  Is  endemic  in  Central  and  South  America.  Is 
a chronic  disease  of  horses  and  donkeys.  Symptoms  similar  to  ngana) 
and  surra.  There  is  also  paralysis  of  the  hind  legs.  The  course  is 
chronic  (two  to  twelve  months).  Incubation  period,  five  to  eight  da)S., 
Occasionally  haemoglobinuria.  Rats,  rabbits,  dogs,  guinea-pigs,  &c., 
can  be  infected.  Infection  carried  by  a biting  fly  [Stomoxys  calcitrans). 

3.  T.  cquiperdum. — 18  to  26  ^ x 2 to  2 ‘5  /u.  Is  the  trypanosome 
of  Dourine.  A disease  of  horses  in  Algeria  and  India.  Incubation 
period,  eleven  to  twenty  days.  Infection  conveyed  by  coitus.  In  forty 
to  fifty  days,  after  previous  oedema  of  genitals,  characteristic  plaques 
occur  on  the  skin,  and  last  for  one  to  eight  days.  .Animals  becomes 
anaemic,  paraplegic,  and  die  in  two  to  ten  months. 

6.  T.  gambiense. — 18  to  25  /u  x 2 to  2 8 fi.  Found  by  Dutton  at  the 
Gambia.  Is  first  human  trypanosome  found.  Occurs  in  two  main; 
forms: — (i)  A long  form  with  pointed  po.sterior  end;  and  (2)  a short 
stum]Dy  form  with  many  chromatic  granules.  It  is  pathogenic  for 
many  animals— , rats,  guinea-pigs,  rabbits,  and  monkeys  (except 
Cyriocephalus).  Disease  is  a chronic  one  in  animals.  Recovery  may 
lake  place. 

7.  T.  tkeileri. — 30  to  65  /x  x 2 to  4 n.  Is  the  trypanosome  of  Gal- 
zickte,  a South  African  disease  of  cattle.  Is  transmitted  by  a biting  fly 
(Hippobosca  rujipcs). 

8.  T.  transvaliatse.—\%  to  50  /a  x 4 to  6 m-  Is  a South  African 
cattle  trypanosome.  The  cenlrosome  almost  touches  the  nucleus, 
consequently  the  undulating  membrane  is  but  little  developed. 
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i .’arious. other  trypanosomes  have  been  described  in  cattle,  horses,  or 
mtels  in  Uganda,  Algeria,  Soudan,  Somaliland,  Togoland,  Annam, 
lauritius,  the  Philippines,  Java,  India,  &c.  The  largest,  so  far 
ccovered,  was  by  Falshaw  in  Singapore  (1906),  who  found  a trypano- 
mie  75  ju  in  length  in  the  peripheral  blood  of  a bullock.  The  bullock 
■Id  in  three  days,  but  no  further  parasites  were  discovered,  either  in 
spleen  or  cerebro-spinal  fluid — nor  could  any  macroscopic  morbid 
xjcess  be  found. 

5>ymptOras. — A probable  history  of  an  insect  bite  will  be  made 
, with  a painful  swelling  at  the  .spot,  which  slowly  subsides. 

.After  an  incubation  period  of  about  a fortnight,  a febrile  attack 
lines  on,  the  temperature  rising  to  100°,  loi'^  F.  or  more,  and 
derally  dropping  to  normal  each  morning.  Palpitation  is  com- 
■iiined  of,  and  breathlessness  ; and  there  is  a progressive  muscular 
■lakness.  These  attacks  come  and  go  with  intervals  of  complete 
.’/re.xia.  Quinine  has  no  efl'ect  whatever  on  the  course  of  the  fever, 
rrhe  spleen  gets  gradually  enlarged  ; there  is  a puffiness  of  the 
ce ; and  a patchy  erythema  is  generally  to  be  seen,  irregularly 
itributed  over  the  limbs  and  trunk.  One  or  more  glands  will 
rcome  enlarged — femoral,  inguinal,  or  superficial  cervical. 

AnKmia  becomes  marked,  and  the  pyre.xial  attacks  continue. 
t£ventually  the  disease  will  terminate  in  one  of  three  ways 
1-.  Recovery.  This  is  rare. 

Intercurreut  disease,  such  as  pneumonia,  will  cause  the  patient’s 
lath  ; or 

; j.  Sleeping  sickness  will  supervene. 

IThe  symptoms  of  a chronic  meningo-encephalitis  will  gradually 
dibit  themselves.  The  low  febrile  disturbance  continues,  accom- 
■ttied  by  headache.  Lassitude  is  established,  gradually  becoming 
ire  marked,  until  there  is  profound  physical  and  mental  lethargy, 
ee  patient  becomes  bedridden  ; muscular  tremors  are  observed, 
efly  of  the  sterno-mastoids  and  limb  flexors.  Paresis  is  common  ; 
•rre  is  incontinence  of  urine.  With  the  exception  of  some  little 
v.nesia,  the  mental  functions  remain  intact.  The  superficial  re- 
‘.ttes  are,  as  a rule,  normal. 

rrhe  alimentary  functions  gradually  decline ; bedsores  develop ; the 
imnolence  gives  way  to  a deep  stupor,  and  death  by  convulsions  or 
•laustion  takes  place. 

Pi’athologieal  Anatomy.—  The  following  are  the  usual  Macro- 
bic  appearances : — 

1 :.  General  glandular  enlargement. 

Increase  of  subarachnoid  fluid,  with  flattening  of  the 
rvolutions. 

; Dilated  and  dropsical  brain  ventricles. 

; p Congested  points  in  the  brain  substance. 

; ;.  Minute  hmmorrhagic  areas  in  the  stomach  (not  constant). 
Microscopic  appearances  are  : — 

. Peri-vascular  small-celled  infiltration  in  brain  and  spinal  cord — 
ecially  noticeable  for  the  presence  of  plasma  cells. 
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2.  Haemorrhagic  lymph  glands. 

3.  Necrotic  areas  in  the  spleen. 

4.  Degenerated  bone-matter. 

Treatment. — Investigators,  such  as  Bruce,  Laverau,  Thomas 
and  Breiiil,  have  noted  the  marked  action  of  arsenic  on  trypa- 
nosomes. The  protective  effect,  however,  proved  to  be  merely 
temporary,  and  after  a little  the  parasites  re-appeared  in  spite  of 
increasing  doses. 

Thomas  and  Breinl  thought  it  might  be  feasible  to  get  an  arsenate 
with  an  organic  base  which  would  produce  the  same  effect  on  the 
trypanosomes,  but  prove  less  toxic  to  their  host. 

I.  Atoxyl  was,  therefore,  tried.  The  formula  is  CeHgNHAsO,- 
(meta-arsenic-anilid),  containing  about  37'6  per  cent,  of  arsenic. 

Large  quantities  have  been  sent  to  W.  Africa,  and  the  results  are 
so  far  very  satisfactory. 

Broeden,  Daniels,  van  Campeuhout  and  others  report  very  well 
on  it. 

It  is  a mistake  to  give  the  drug  by  the  mouth,  as  it  is  broken  upi 
by  the  acid  contents  of  the  stomach,  and  toxic  effects  are  more 
easily  produced.  i 

The  drug  should  be  administered  intramuscularly  in  5 to  10  per 
cent,  solution.  Begin  with  a dose  of  0'2  gram  of  atoxyl,  increasing 
daily  by  O'OS  gram  till  a dose  of  o'8  gram  is  reached.  If  there  are 
no  toxic  symptoms,  the  dose  should  remain  at  this  for  a fortnight  or 
three  weeks  ; then  gradually  lessened  by  o‘05  gram  daily  until  a dose 
of  o'2  gram  is  reached,  when  the  treatment  may  be  interrupted  for 
one  or  two  months.  Three  or  more  such  courses  are  given  as 
required.  Kopke  of  Lisbon  does  not  report  so  favourably  on  his 
results  with  this  drug  (1905-7). 

The  toxic  symptoms  of  arsejiic  are  : — Vomiting,  diarrhoea,  burning  on 
micturition,  dryness  of  the  skin,  pruriginous  vesicles,  slow  pulse,  cold 
extremities,  and  pectoral  cramps. 

Other  forms  of  treatment  are  : — 

II.  Trypan-red,  an  aniline  dye,  of  which  the  dose  is  5 grains) 
and 

III.  Chrysoidin,  which  Neave  has  used  with  success. 

The  dose  is  grain  used  hypodermically,  and  gradually  increased 
up  to  J grain. 

Mense  (1905)  has  suggested  X-rays  in  the  treatment  of  trypano- 
somiasis. 

Ross,  however,  experimented  by  submitting  living  trypanosomes 
for  periods  of  half  to  one  hour  to  very  strong  rays  of  three  kinds— 
Rontgen,  Finsen,  and  those  emitted  by  radium.  No  appreciable 
effect  on  the  organism  was  observed. 
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j CHAPTER  XXXVI. 

(VARIOUS  MINOR  DISEASES. 

GLANDULA  IDIOPATHICA. 

MOnyms. — Climatic  Imho  ; non-venereal  bubo. 

History  and  Geographical  Distribution.— From  many 
;:ts  of  the  world  cases  of  glandular  enlargement  (chiefly  inguinal) 
:ee  been  reported,  where  none  of  the  usual  causes  could  be  found, 
hli  as  sexual  diseases,  skin  diseases,  injuries,  plague,  or  filariasis. 

in  1896,  reported  38  cases  amongst  the  blockailing 
. aadron  on  the  Zanzibar  coast  in  1888-89. 

: rrhe  affection  is  often  observed  in  the  Navy.  In  the  East  Indies 
1,  China  stations,  between  1884-94,  with  a mean  strength  of 
1180  men,  an  average  of  733  cases  were  observed  annually.  On 
,er  stations  the  reports  have  been  as  follows: — West  Indies,  22 
1,000;  West  Coast,  13  per  1,000;  Channel  and  Home  Fleets, 
per  1,000;  Australia,  9 per  i,ooo;  and  the  Mediterranean, 
'jer  1,000. 

^Ikinner  notes  49  cases  that  occurred  in  a regiment  and  one 
vtery,  of  which  28  were  in  Calcutta,  13  in  Hongkong,  4 in 
.;gland,  2 in  Allahabad,  and  2 in  Malta. 

Wage/  has  reported  many  cases  in  German  East  Africa. 

'>chcube  noted  16  cases  in  Japan. 

''Martin  observed  many  cases  at  Deli,  in  Sumatra,  chiefly  amongst 
I malarial  cachectic  patients. 

'^esueitr  - Florent  saw  several  cases  in  Madagascar,  of  which 
occurred  on  an  insalubrious  ship. 

[The  author  has  had  one  case  from  a British  man-of-war  under 
eful  observation  in  Singapore. 

: Jtiology. — The  etiology  of  the  disease  is  highly  obscure. 

'idost  of  the  recorded  cases  have  been  in  young  men  of  17  to  30 
I rs  of  age. 

A’'o  special  season  of  the  year  seems  to  be  associated  with  its 
urrence,  though  the  majority  of  Ruge’s  and  Scheube’s  cases 
urred  in  the  spring  and  autumn. 

’radically  all  observers  deny  a connection  with  malaria,  except 
rtin,  who  does  not  state  if  any  blood  examinations  were  made  in 
cases.  In  all  cases  where  blood  examinations  have  been  made, 
parasites  have  been  found. 

23 
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A venereal  origin  has  been  asserted  by  some,  but  the  careful 
enquiries  pursued  in  so  many  of  the  cases,  and  the  strict  observation 
to  which  naval  cases  are  subjected,  should  certainly  preclude  any  ■ 
liability  to  such  a diagnostic  error. 

Canthe  identifies  the  cases  with  pestis  minor.  Cases  of  pestis 
minor  or  plague  buboes,  unaccompanied  by  grave  constitutional 
disturbance,  are  doubtless  common  in  Hongkong,  as  they  are  in  all 
plague  centres,  and  possibly  for  this  reason  Cantlie  may  doubt  the 
separate  existence  of  Glandula;  idiopathicte ; but  the  fact  of  the 
occurrence  of  the  latter  in  naval  stations  at  home  and  in  the  West 
Indies  (where  plague  has  not  been  reported)  and  amongst  the  class 
in  which  plague  would  seldom  get  a footing,  should  enable  us  to 
exclude  such  an  etiology,  especially  when  those  cases  which  have 
been  examined  have  given  no  sign  of  the  plague  bacillus. 

Scheube  considers  that  climate  has  undoubtedly  something  to  do 
with  it.  The  fact  that  cases  occur  not  only  in  the  tropics,  but  under 
such  different  conditions  as  the  temperate  climates  of  England  and  , 
Japan,  should  be  sufficient  to  convince  us  that  some  other  factor 
must  be  at  work.  ! 

Symptoms. — There  may  be  a few  prodromal  symptoms,  such  as 
malaise  and  headache,  but  the  disease  is  usually  ushered  in  by  fever. 

In  a few  cases  there  is  an  entirely  afebrile  course. 

At  or  about  the  occurrence  of  the  fever  begins  an  enlargement  of 
one  of  the  lymphatic  glands.  This  is  usually  a unilateral  inguinal 
lymphadenitis ; more  rarely  it  may  be  bilateral,  or  the  femoral 
glands  may  be  affected.  The  enlargement  develops  quickly,  and 
may  be  of  any  size  from  that  of  a sparrow’s  to  that  of  a goose’s  egg. 

The  swelling  is  indurated,  and  usually  painful  on  pressure.  About 
6o  per  cent,  of  these  glands  become  eventually  absorbed ; the 
remaining  40  per  cent,  will  go  on  to  suppuration.  * 

The  type  of  fever  is  an  irregularly  remittent  one.  The  usual  ^ 

course  of  the  disease  is  about  three  weeks,  but  it  may  be  hide-  ' 

finitely  prolonged.  I 

The  accompanying  chart  is  of  a case  under  the  author’s  care.  An 
A.B.  of  a British  cruiser  was  reported  as  sick  on  the  arrival  of  the 
vessel,  having  suffered  from  four  days'  fever  and  a right  inguinal  bubo. 

The  man  had  been  in  England  for  some  time.  The  only  ports  of  call 
were  Malta  and  Colombo,  at  which  latter  place  the  man  was  ashore  for 
a few  hours.  Six  days  after  leaving  Colombo  the  man  was  reported 
sick  with  fever  and  an  indurated  bubo.  The  day  after  admission  the 
bubo  was  incised  with  a view  to  lessening  tension. 

On  arrival  at  Singapore  the  possibility  of  a pestis  minor  was  con- 
sidered. A microscopical  e.xamination  of  the  bubo  smear,  however, 
gave  a negative  result ; nor  were  malarial  parasites  found  in  his  blood. 
There  was  no  history  of  malaria.  His  spleen,  lungs,  and  liver  were 
norma’* 

A venereal  origin  was  entirely  excluded.  His  subsequent  history 
can  be  seen  from  the  chart  (Fig.  75).  The  diurnal  intermittencc  of 
temperature  during  the  second  week  suggested  a possibility  of  tubercular 
mischief,  but  a Ziehl-Neelsen  examination  of  a bubo  section  gave 
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. a negative  result.  The  induration  began  to  diminish  at  the  end  of  the 
: second  week,  and  the  glandular  swelling  at  the  end  of  the  third  week. 
At  the  end  of  the  fourth  week  he  was  discharged  cured. 


The  uncomplicated  mortality  is  nil.  The  morbid  anatomy  an 
pathology  have,  therefore,  not  been  properly  worked  out. 
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1 he  complications  and  sequela;  are  fewi  Sleeplessness  may  be 
considerable.  The  urine  will,  in  some  cases,  show  a trace  of 
albumen. 

TpeRtment. — This  is  merely  a matter  for  rational  procedure  on 
general  lines. 

At  the  commencement  a smart  purge  will  be  beneficial. 

If  malaria  has  been  excluded,  c^uinine  will  prove  useless. 

The  bubo  should  be  painted  with  iodine,  and  should  be  promptly 
opened  if  suppuration  occurs. 

The  following  prescription  should  be  tried,  and  will  probably 
prove  beneficial  : — 

li. — Calc,  iodidi,  gr.  ij.,  t.d.s. 

rile  bowels  should  be  kept  open  by  a seidlitz  powder  when 
necessary. 

Sleeplessness  may  demand  a dose  of  bromide. 

If  the  patient  has  been  used  to  alcohol  it  .should  not  be  withheld, 
but  can  be  given  with  advantage  throughout. 

A tonic  is  indicated  during  convalescence. 

AINHUM. 

A progressive  constriction  of  one  or  more  toes. 

Synonyms. — Kingtoc,  Banko-kh-cmiii  (in  the  Soudan),  Sukha- 
pakla  (in  India). 

Distribution. — The  disease  occurs  chiefly  in  negroes.  It  was 
first  reported  by  Clarke  on  the  west  coast  of  Africa  in  i860. 
Mention  is  also  made  of  it  in  Brazil,  North  Africa,  British  Guiana, 
Madagascar,  and  some  of  the  Pacific  Islands. 

It  is  occasionally  seen  in  Hindus  in  India.  Dc  Brun  reports  two 
Semitic  cases  in  Syria,  and  Freer  has  seen  a doubtful  case  in  Penang 
in  an  adult  Chinese  male. 

Symptoms. — The  disease  commences  with  asuperfidal  thickening 
of  the  digito-plantar  fold  of  one  little  toe,  or  more  rarely  of  both 
little  toes. 

Da  Silva  collected  five  cases  in  which  the  fourth  toe  was  affected. 

Gongora  has  noticed  it  once  on  the  second  toe,  and  Cooper  once 
on  the  big  toe.  De  Brun  states  that  in  one  case  all  five  toes  of  one 
foot  were  attacked. 

The  superficial  thickening  gradually  becomes  constricted,  forming 
a groove  which,  in  the  course  of  .several  years,  completely  surrounds 
the  toe. 

The  groove  deepens,  and  the  fibrous  base  of  it  gr.adually  promotes 
automatic  amputation. 

Ulceration  may  or  may  not  be  present  either  at  an  early  or 
a late  stage.  Its  presence  would  appear  to  be  more  or  less 
adventitious. 

There  is  seldom  any  pain  or  hindrance  to  locomotion. 

1 If  the  di.seasc  progresses  unusually  fast,  there  may  be  some  con- 
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ssiderable  pain  from  pressure  effects  on  the  nerve.  An  ulcerated 
condition  will  also  frequently  prove  extremely  painful. 

Etiology. — While  the  exciting  cause  is  not  definitely  known, 
t there  can  be  little  doubt  that  heredity  has  much  to  do  with  the 
(disease. 

Da  Silva  and  Mauson  think  that  wounds  from  .sharp  grasses,  iKic. , 
Iby  keeping  up  continual  irritation  whilst  walking  barefoot  have 
I much  to  d(j  with  it.  This  is  doubtless  in  many  cases  an  exciting 
( cause.  The  author,  who  came  across  many  cases  amongst  the 
I negroes  of  the  Bahamas,  generally  found  a family  history.  In 
•some  cases,  great-grandfather,  grandfather,  father,  son,  and  grand- 
• son  had  all  been  affected.  Very  seldom  more  than  one  in  each 
.generation  seemed  to  be  attacked,  though  occasionally  the  disease 
' would  appear  in  the  ofl'spring  of  a patient’s  unaffected  brother. 

W'omen  seem  to  be  very  seldom  afflicted  with  the  malady.  As  a 
I rule,  it  does  not  develop  even  in  males  until  after  puberty. 

Pathological  Anatomy.— As  the  strangulation  advances,  it 
I first  cau.ses  a slight  oedema.  This  is  followed  by  sensory  changes, 
and  the  tactile  sense  is  gradually  lost.  Hyperplasia  of  the  sub- 
I cutaneous  adipose  tissue  of  the  affected  toe  is  always  found,  and 
I m.ay  be  excessive.  The  bone  of  the  toe  is  partly  absorbed,  and  is 
I infiltrated  with  fatty  cells. 

The  constricting  ring  is  of  fibrous  tissue.  Alanson  reports  a 
( caudal  affection  in  a pet  monkey  of  a somewhat  similar  nature. 

Treatment. — -As  a prophylactic  measure  special  care  of  the  feet 
: should  be  taken  in  all  cases  with  a family  history  by  hardening  the 
■ skin  and  avoiding  any  sources  of  local  irritation. 

Division  of  the  constricting  fibrous  band  at  an  early  stage  of  the 
disease  has  been  suggested  as  a means  of  delaying  the  evolution. 

Failing  this,  amputation  is  the  only  treatment. 

GOUNDOU. 

This  is  a disease  affecting  the  nasal  processes  of  the  superior 
maxilhe  which  occurs  amongst  negroes,  and  has  a West  .\frican 
distribution. 

The  disease  usually  commences  soon  after  childhood,  or  more 
rarely  during  adult  life. 

A persistent  frontal  headache  accompanied  by  a sanguino-purulent 
nasal  discharge  precedes  or  u.shers  in  the  formation  of  symmetrical 
osteomata  of  the  na.sal  processes. 

The  other  .symptoms  subside  in  a few  months,  but  the  bony 
tumours  increase  even  up  to  the  size  of  an  orange,  and  may  encroach 
on  the  eyes. 

Pathologically  the  tumours  consist  of  thin  compact  bone  with  a 
cancellous  core.  The  skin  over  them  is  normal  and  movable. 

Etiology. — Nothing  is  knowm  as  to  the  cause  of  the  condition. 

Chalmers  considers  them  the  product  of  an  osteoplastic  periostitis, 
and  thinks  they  may  have  some  connection  with  yaws. 
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Macland  h&s  suggested  dipterous  larvre  in  the  anterior  nares  as  an 
exciting  cause. 

The  affection  is  not  hereditary,  and  is  more  common  in  men  than 
in  women.  It  is  supposed  also  to  affect  monkeys. 

The  removal  of  the  tumour  is  the  only  effective  treatment. 

LATAH. 

A species  of  cerebral  neurosis  occurring  chiefly  in  the  Malay 
Archipelago  and  Peninsula,  and  in  Burma  and  Siam,  characterised 
by  involuntary  movements  or  sounds  induced  by  fright  or  by 
suggestion. 

The  imitative  and  impulsive  symptoms  may  arise  from  fright,  or 
may  at  any  time  be  brought  on  by  demonstrative  movements  in  front 
of  such  persons,  which  are  promptly  mimicked  (echocine.sia),  and 
words  spoken  are  repeated  (echolalia) ; orders  given  are  also 
promptly  executed. 

t-  A look,  a touch,  a motion  of  the  face  or  head  are  often  enough  to 
start  a sea?ict. 

The  exclamations  and  movements  of  the  Latah  are  quite  involun- 
tary, and  cannot  be  restrained  by  the  most  strenuous  exertions. 

It  does  not  resemble  the  hypnotic  state  in  that  consciousness  i.s 
maintained,  and  the  intellect  is  undisturbed. 

As  a rule,  other  nervous  disorders  are  not  present.  Van  Brero, 
who  has  made  a considerable  study  of  the  disease  in  Java,  where  it 
is  very  general,  has  never  been  able  to  confirm  hysteria  or  epilepsy 
in  his  patients. 

The  disease  occurs  chiefly  in  women,  especially  young  ones. 

It  appears  to  be  incurable. 

Van  Brero  connects  the  weakness  of  will  power  with  the  defective 
development  of  character  of  the  Malays,  due  no  doubt  to  neurotic 
temperament.  He  considers  that  heredity  plays  an  important  part 
in  the  disease. 

The  author  has  investigated  several  cases  in  Singapore — all 
occurring  in  men.  In  these  no  family  history  could  be  obtained. 
Excessive  veneiy  was  an  acknowledged  feature,  and  may  have 
something  to  do  with  the  etiology.  At  least  it  is  worth  investiga- 
tion, for  the  Malays  are  often  credited  with  an  insatiable  sexual 
appetite. 

The  following  are  the  author’s  notes  of  one  Malay  case  which  are 
perhaps  worth  recording. 

Ahmat,  aetat  45.  Born  in  Singapore.  Father  born  at  Malacca, 
mother  at  Siak  in  Sumatra — both  now  dead.  None  of  his  relations 
ever  had  latah.  No  history  of  syphilis  in  parents.  Had  four  brothers 
and  two  sisters.  Two  of  former  died  of  phthisis. 

Personal  history,  &^e. — Has  been  at  sea  for  thirty  years.  M'as  first 
married  at  12  years  old.  Has  had  eight  wives,  of  whom  six  are 
dead.  No  history  of  epilepsy  or  syphilis,  and  has  had  no  mental 
disorders.  Had  ague  some  years  ago  in  Java. 
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The  lungs  show  slight  emphysema. 

The  heart  is  rather  hypertrophied. 

No  disturbance  of  cutaneous  sensation.  Has  had  shooting  (stabbing) 
oains  over  legs  and  head  for  past  si.v  years. 

The  pupils  react  to  light  and  accommodation. 

The  knee-jerks  are  both  absent. 

He  cannot  walk  a straight  line,  and  is  somewhat  unsteady  with  eyes 
shut.  KCSN  is  absent  from  the  saliva. 

Has  had  latah  for  ten  years. 

A sudden  fright  or  loud  noise  will  start  an  attack,  during  which  he 
'will  mimic  actions  and  words,  and  execute  any  orders,  however  foolish. 

After  such  a si'ance  he  is  very  tired.  There  is  a history  of  occasional 
i.aeadaches. 
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CHAPTER  XXXVII. 

YAWS. 

Frambasia. 

Definition. — A contagious,  chronic,  infectious  disease  of  warm 
climates,  characterised  by  an  eruption,  at  first  fungating  and  after- 
wards encrusted  ; and  which  tends  slowly  to  spontaneous  cure. 

Synonyms. — F^-ambasia  (Sauvages,  1759);  Pian,  in  Martinique, 
&c. ; Coco,  in  Fiji ; Parangi,  in  Ceylon  ; Gatin,  West  Coast. 

History  and  Geographical  Distribution.  — in  1525 

Oviedo  reported  the  disease  by  the  Spanish  name  of  “bubas,” 
having  observed  it  in  San  Domingo. 

During  the  seventeenth  century  Piso,  Boutins,  and  Labat  wrote 
accounts  of  it  from  Brazil,  the  West  Indies,  &c.  Some  years  ago 
the  subject  was  largely  elucidated  by  the  labours  of  Milroy, 
Bowerbank,  Kynsey,  and  others,  while  recently  Nnma  Rat, 
Nicholls,  and  Castellani  have  further  extended  our  knowledge  of 
the  subject. 

The  early  endemic  home  of  the  disease  was  probably  situated  in 
West  Africa,  and  from  there  was  carried  to  the  West  Indies  in 
slavery  days,  and  spread  gradually  to  some  of  the  South  American 
republics. 

In  Asia  the  distribution  is  throughout  the  Malay  Peninsula  and 
Archipelago,  with  the  countries  to  north  of  them — Assam,  Burmah, 
and  Siam. 

It  is  also  found  on  parts  of  the  Indian  coast,  in  Ceylon,  and  in 
some  parts  of  China. 

There  is  an  endemic  focus  in  several  of  the  Pacific  Islands,  of 
which  Fiji  is  a noted  example. 

Etiology. — There  is  an  incnbaiion  period  of  twelve  to  twenty 
days,  as  proved  by  the  inoculation  experiments  of  Panlet  and 
Charlonis.  Some  authors  give  two  months  as  the  incubation  period 
of  the  acquired  disease,  probably  owing  to  errors  in  determination 
of  the  date  of  the  infection. 

One  attack  confers  immunity. 

Either  sex  is  equally  affected,  and  no  age  is  exempt,  but  two- 
thirds  of  the  cases  occur  before  puberty. 

No  race  is  exempt,  although  black  and  coloured  people  are  more 
frequently  attacked. 

Yaws  is  highly  contagious,  but  only  when  the  contagium  is 
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r.ntroduced  through  abrasions  of  the  skin.  In  addition  to  this  direct 
oontact,  it  is  possible  that  some  biting  insects  may  occasionally  act 
L'.s  intermediate  hosts. 

3'a\vs  is  neither  congenital  nor  hereditary ; nor  is  it  conveyed  by 
uuckling.  . 


'I'he  disease  has  been  thought  by  many  to  be  a manifestation  of 
A-yphilis  modified  by  race  and  climate. 

This  was  first  suggested  owing  to  the  similarity  of  some  of  the  local 
eesions  occurring  in  the  two  diseases,  and  some  support  has  been  lent 
03  the  view  by  the  finding  of  certain  spirochaetes  by  Castellaui  in  cases 
;fif  yaws,  bearing  a great  resemblance  to  the  5.  pallida  of  syphilis. 

That  these  diseases  are  separate  entities,  however,  can  scarcely  be 
iJoubted.  Cliarlouis,  in  1881,  successfully  inoculated  a yaws  patient 
'vith  syphilis.  Poivell  reported  two  cases  of  yaws  in  men  who  con- 
racted  sj’philis  while  still  suffering  from  the  former  disease.  More 
•'ecently,  Neisser's  and  Baennann' s experiments  with  monket'S  in  Java 
; lemonstrated  the  clinical  differences,  and  showed  that  syphilis  and 
raws  do  not  influence  each  other  in  their  development  in  monkeys. 

The  following  table  will  show  at  a glance  the  chief  differences  between 
iihe  two  diseases: — 


Yaws. 


1 1'ropical  distribution. 

'■'Jot  hereditary  or  congenital. 

'<ot  contracted,  as  a rule,  by  sexu.al 
intercourse. 

. )ver  50  per  cent,  of  cases  occur 
between  the  ages  of  two  and  ten 
years. 

F^rimary  lesion  is  soft  ulcer. 
fPhere  is  much  itching, 
iiiair  never  falls  out. 
secondary  eruption  appears  after 
six  weeks. 

'secondary  eruption  asymmetrical, 
'■iecondary eruption  monomorphous. 
■\jecondary  eruption  fungating. 

Wo  lesions  of  mucous  membrane 
of  fauces. 

i '■'Jo  eye  affections  produced. 

I '■'Jeither  viscera  nor  nervous  system 
is  attacked. 

fones  only  attacked  from  without 
by  inflammatory  extension. 

Treat  extravasation  of  polynuclear 
leucocytes. 

•Typerkeratosis  marked, 
’roliferative  changes  in  epithelium 
very  pronounced, 
nfiltration  of  plasma  cells  only 
slight. 


Syphilis. 


World-wide  distribution. 

May  be  both. 

Often  so  contracted. 

Jdajority  of  cases  occur  in  adults. 


Primary  lesion  is  a hard  chancre. 
There  is  no  itching. 

Hair  falls  out  in  secondary  stage. 


Eruption  more  or  less  symmetrical. 
Polymorphous. 

No  fungoid  growth. 

Common. 

Common. 

Common. 

Bones  attacked  from  within. 
Extravasation  to  less  extent. 

Not  marked. 

Less  so,  except  in  case  of  condylo- 
mata. 

Infiltration  is  denser. 
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Yaws. 

Syphilis. 

Giant  cells  and  chorisplaques  never 
observed. 

Frequent. 

Collagen  slightly  resistant  and 
never  organised. 

More  resistant  f and  organised. 

No  transitional  branching  connec- 
tive tissue  cells. 

Present. 

No  marked  thickening  or  prolifera- 
tion of  the  vascular  endothelium. 

Usual. 

Frequent  and  long  search  has  been  made  for  the  specific  cause 
of  the  disease. 

Pierez  in  1890  first  reported  micrococci  in  yaws  tubercles,  which 
he  was  able  to  cultivate. 

Nicholh  and  Watts  in  1893  found  and  cultivated  micrococci. 
The  same  coccus  was  found  in  the  organs  of  a case  at  post-mortem, 
and  was  also  isolated  from  the  dust  of  infected  rooms ; but  animal 
inoculation  yielded  negative  results. 

Breda  in  1895  found  bacilli  in  tissue  section  in  blood-vessels,  but 
not  intra-cellular. 

Powell  in  1896  found  a blastomycetic  infection  in  the  granuloma. 

In  none  of  the  above  cases  was  the  specific  factor  satisfactorily 
demonstrated. 

In  February,  1905,  however,  Castellani  in  Ceylon  discovered 
some  spirochsetes  in  smears  from  ulcers  of  yaws. 

Some  of  the  films  from  Castellani’s  cases  were  sent  by  him  to 
Schaudmn,  who  found  therein  three  kinds  of  spirochretes,  one  of 
them  closely  resembling  5.  pallida  of  syphilis. 

It  is  highly  probable,  therefore,  that  yaws  is  really  a 
spirochaete  infection. 

The  spirochastes  found  are  as  follows  : — 

1.  In  Ulcerated.  Lesions — (a)  5.  refringens  (Schaudinn). — Is 
thick,  and  takes  stain  easily. 

■ (b)  S.  tenuis  obtusa  (Castellani). — Thin,  delicate,  with  blunt 
extremities,  and  varying  number  of  spirals. 

(r)  S.  temtis  acuminata  (Castellani). — Is  thin  and  delicate,  hut 
tapers  at  both  ends. 

II.  In  Non-ulcerated  Lesions — 5. (Castellani). — Ex- 
tremely delicate  and  thin  ; tapers  at  both  ends.  Length  up  to  18  or 
20  /u.  Spirals  numerous,  uniform,  and  small.  Morphologically  is 
almost  identical  with  5.  pallida  (Schaudinn). 

Technique  for  Demonstration  of  the  Spirochaetes.— i.  Make 
films  in  usual  way,  but  useless  after  secondary  pyogenic  infection. 

2.  Apply  Leishman  for  five  minutes  without  previous  fixing. 

3.  Add  distilled  water,  and  allow  to  act  for  several  hours. 

4.  Wash  with  distilled  water,  leaving  a few  drops  on  the  slide  for  a 
minute. 

5.  Dry  and  examine  with  highest  power. 


70.— Yaws. 

{.I//ci  S/.  Ccor_^v  Gray,  Siena  Groar.) 
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Symptoms  (Fig.  76). — The  inoculalion  experiments  of  Charlonis 
owed  an  ulcer  at  the  point  of  inoculalion  in  every  successful  case. 
;in  the  acquired  disease,  then,  there  is  an  infection  through  some 
:ght  cut  or  skin  abrasion.  If  this  infection  be  a slight  one,  then 
tie  irritation  may  result,  and  healing  occurs.  Otherwise  the  wound 
.comes  inflamed  and  covered  with  a brownish  scab,  which  conceals 
ilepressed  and  exuding  sore.  This  ulcer  may  heal  up  before  the 
meral  eruption  occurs  (usually  from  five  to  seven  weeks  after  the 
jginal  infection) ; but,  if  large,  it  does  not  as  a rule  do  so. 

IFor  a week  or  more  before  the  general  eruption,  there  is  often  a 
;ght  constitutional  disturbance,  manifested  by  transient  attacks  of 
-rexia,  headaches,  indigestion,  vague  muscular  pains,  dry  skin,  and 
rhaps  some  enlargement  and  tenderness  of  the  lymphatic  glands, 
tese  disturbances  are  usually  more  marked  in  children  than  in 
ults. 

IThe  general  eruption  may  be  widely  scattered  over  the  body,  or 
ay  be  confined  to  certain  skin  regions.  It  consists  of  papules,  at 
st  small,  but  subsequently  attaining  the  size  of  a pea.  They  are 
mimonest  on  exposed  parts,  and  are  most  frequently  found  on  the 
Aver  extremities. 

The  papules  may  remain  discrete  or  become  confluent. 

The  skin  covering  them  gradually  becomes  thinner,  and  then 
oded,  leaving  rounded  excrescences  with  a small,  central,  cheesy 
ire.  A yellowish  .serous  fluid  exudes  from  the  surface,  which  dries 
form  a yellowish  crust. 

These  yaw-lesions  are  attended  with  much  itching,  but  the  yaw 
ielf  is  not  sensitive,  and  lemon-juice  or  other  acid  may  be  applied 
ilh  impunity — a diagnostic  point. 

'Within  two  or  more  weeks  the  maximum  development  of  the 
icrescences  is  attained. 

The  yaws  then  either  ( i ) remain  stationary  for  a further  few  weeks 
tfore  shrinking,  disappearing,  and  leaving  darkly  pigmented  areas  ; 
■ (2)  instead  of  being  absorbed,  break  down  and  ulcerate.  These 
ay  become  deep,  and  lead  to  caries,  gangrene,  periostitis,  and 
Uensive  contractions  and  ankyloses.  Ulceration,  according  to 
'ie/iolls,  occurs  in  about  S per  cent,  of  cases. 

The  condition  may  become  chronic.  If,  however,  the  more 
vourable  termination  ensues,  and  absorption  commences,  the 
"ocess  may  be  completed  in  about  six  weeks,  if  the  patient  be 
rong  and  healthy.  In  debilitated  subjects,  the  attack  may  be 
rolonged  for  months,  with  successive  crops  of  papules. 

'1  he  various  types  and  situations  of  the  papules  have  given  rise  to 
recial  nomenclature. 

Crah  Yaws. — Occurring  under  the  horny  tissues  of  the  plantar  and 
ilmar  surfaces.  Much  pain  and  local  inflammation  is  set  up  in 
mseciuence,  and  gives  rise  to  ulcerative  fissures. 

Ringworm  Yaws. — A confluent  circular  ring  of  papules  is  so 
esignated. 

Caeca  Yaws  (or  Plan  dar/re). — .\pplicd  to  a papulo-squamous. 
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precursive  eruption,  which  may  persist  throughout  the  attack  even 
after  the  disappearance  of  the  general  eruption. 

The  Diagnosis  should  not  be  difficult.  Syphilis  should  be 
excluded,  as  per  the  differential  table  given  in  the  foregoing  section 
on  Etiology. 

The  PPOg’nosis  is  favourable,  except  in  young  infants  or  in  cases 
of  concurrent  grave  disorders. 

The  case  mortality  is  only  2 '5  per  cent. 

Patholog’ieal  Anatomy. — The  histology  has  been  worked 
out  by  Unna,  Ckarlouis,  and,  more  recently,  in  a very  able  manner, 
by  M‘Leod. 

It  is  a chronic  dermatitis,  having  a focus  in  the  papillte,  which  are 
enormously  elongated,  and  their  blood-vessels  dilated. 

There  is  a cellular  infiltration  of  plasma  cells,  less  dense,  however, 
than  in  the  case  of  syphilis. 

There  is  a large  extravasation  of  polynuclear  leucocytes,  and 
marked  hyper-keratosis. 

The  hair  and  hair  follicles  are  unaffected,  but  the  sweat  glands 
are  dilated. 

Treatment. — Cleanliness  should  be  secured  by  daily  warm 
antiseptic  baths.  Chills  should  be  avoided,  and  the  food  should  be 
nourishing  and  digestible. 

Locally  the  papules  should  be  treated  with  carbolic  acid  medica- 
tions, or  tincture  of  iodine. 

Ulcers  should  be  treated  on  the  usual  antiseptic  lines. 

Of  internal  remedies  potassium  iodide  is  the  most  frequently 
employed,  and,  to  a le.ss  extent,  mercury. 

Both  these  drugs  appear  to  have  a beneficial  effect,  and  this  has 
often  been  brought  forward  as  an  argument  for  the  .syphilitic  origin 
of  the  disease  ; but,  as  Maiisoii  has  pointed  out,  it  would  be  just  as 
logical  to  conclude  a common  origin  for  scabies  and  pityriasis 
versicolor,  because  sulphur  is  of  marked  use  in  the  treatment  of 
both  ! 

Prophylaxis  should  be  secured  by  i.solation  of  the  sick  and  suitable 
disinfection  of  infected  quarters. 


CHAPTER  XXXVIII. 

YELLOW  FEVER. 

Definition. — An  acme  specific  febrile  infectious  disease,  limited  to 
certain  geographical  regions  ; and  characterised  by  fever,  prostra- 
tion, icterus,  and  albuminuria. 

Synonyms. — B/ack  vomil.  Typhus  ic/eroides,  Fiei^re  jaiine, 
Gelhes  Fieber,  Fehhre  gi alt  a. 

History  and  Geographical  Distribution.— The  earlier 
history  is  not  known,  but  the  first  account  of  the  disease  is  from  the 
tVest  Indies.  An  epidemic,  reported  by  Du  Tertre,  in  Guadeloupe, 
in  1635,  may  possibly  have  been  yellow  fever;  but  certainly  this 
was  the  nature  of  the  Barbadoes  epidemic  in  1647.  It  appeared  in 
Cuba  in  1648  (140  years  after  the  first  Spanish  occupation).  It  was 
first  reported  in  Jamaica  in  1655;  in  San  Domingo  in  1655;  in 
Martinique  in  1688  ; at  Vera  Cruz,  1690;  in  St.  Thomas  in  1793. 

Gaps  of  thirty  to  fifty  years  during  the  seventeenth  and  eighteenth 
centuries  occurred  in  all  these  places,  during  which  the  disease  was 
practically  absent. 

Other  endemic  centres  besides  the  West  Indies  are — 

Mexican  Coast. 

.Senegambia  and  Guinea  Coast  of  W.  Africa. 

Brazil. 

On  many  occasions  infected  ships  have  visited  European  ports,  but, 
except  in  S.-W.  luirope,  the  disease  has  never  spread. 

In  the  eighteenth  century  .Spanish  and  Portuguese  ports  were 
the  headquarters  of  the  W.  Indian  trade.  Cases  occurred  in  Cadiz 
in  1700,  1730,  1741,  1764,  and  1780;  at  Lisbon  in  1723,  and  at 
Malaga  in  1741  ; but  none  of  these  showed  any  tendency  to  spread 
inland  or  along  the  coast.  There  were  three  great  S])anish  out- 
breaks, however,  in  1800,  1810,  and  1819,  which  caused  a great 
mortality,  and  spread  not  only  along  the  coast,  but  also  inland. 
There  have  been  four  later  Spanish  outbreaks  of  a milder  tyjie,  the 
last  being  not  on  the  coast,  but  at  Madrid,  in  1878,  on  the  return  of 
troops  from  Cuba. 

The  disease  has  never  been  observed  in  Asia  or  Australia. 

Etiology. — Yellow  fever  is  caused  by  a specific  germ,  the  nature 
of  which  is  still  unknown. 

From  time  to  time  many  microbes  have  been  stated  to  be  the 
cause  of  jellow  fever.  These,  which  have  now  only  historical 
interest,  arc  : — 
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Freire’s  Cryptococcus  xanthogoiicus. 

G.  Valle’s  Peronospora  lutetc. 

Da  Lacerda’s  Coginnello fungus. 

Sanarelli’s  Bacillus  icferoides. 

The  latter  is  a short  rod,  2 to  4 /a  long,  with  rounded  angles 
and  four  to  eight  flagellas.  It  is  polymorphous,  easily  stained,  and 
decolourised  by  Gram.  It  will  grow  on  the  usual  media;  does  not 
liquefy  gelatine  ; is  a facultative  anaerobe.  It  is  frequently  found  in 
the  blood  of  yellow-fever  patients,  and  the  serum  of  these  patients 
agglutinates  the  bacillus.  It  is  resistant  to  desiccation.  Inoculation  in 
guinea-pigs,  mice,  &c. , gives  a fatal  septicaemia. 

It  is  nearly  allied  to  the  Coli  group,  but  is  now  definitely  known  not 
to  be  the  specific  organism  of  yellow  fever. 

But  whatever  the  germ  may  be,  the  disease  is  one  to  w'hich  every 
race  of  mankind  is  susceptible. 

Nor  are  there  limitations  in  age  incidence,  except  that  \xi  young 
children  the  type  of  disease  is  extremely  mild. 

One  attack  generally  confers  immunity  which  is  usually  complete. 

For  many  years  Dr.  Carlos  T.  Finlay  of  Havana  held  that  the 
disease  could  be  conveyed  by  mosquito  bite. 

Experiments  carried  out  in  Cuba,  in  1900,  by  Reed,  Carroll,  Agra- 
monte,  and  Lazear  of  the  U.S.  army,  supported  this  theory  of  Finlay. 
Non-immune  persons  bitten  by  mosquitoes  which  had  fed  on  cases  two 
to  eight  days  previously  did  not  develop  yellow  fever,  but,  if  bitten  by 
mosquitoes  which  had  fed  on  patients  ten  to  thirteen  days  before,  yellow 
fever  occurred.  Lazear  himself  was  bitten,  developed  the  disease  five 
days  later,  and  died  after  six  days’  illness. 

Nature  of  Mosquito.  — It  is  now  definitely  settled  that  the 
disease  is  conveyed  by  the  bite  of  the  Stegomyia  fasciata. 

Other  mosquitoes  from  infected  areas — Culex  fatigans,  Culex 
confir mains,  and  Culex  ticniorhyncus — have  been  investigated,  and 
invariably  with  negative  results. 

Our  chief  knowledge  of  the  etiology  of  yellow  fever  is  based  on 
the  excellent  work  of  the  French  Mission  to  Brazil  in  1903,  con- 
sisting of  Drs.  Marchoux,  Salimbini,  and  Simond,  the  report  of 
which  was  published  in  the  Annales  dc  P Institut  Pasteur  for 
November,  1903. 

Their  conclusions,  together  with  remarks  by  other  observers,  may 
well  be  classified  here,  and  will  give  a concise  and  excellent 
r^sumd  of  our  knowledge. 

1.  The  incubation  period  in  the  human  body  is  from  two  to 
thirteen  days — probably  most  often  three  to  five. 

2.  The  disease  is  carried  from  sick  to  healthy  by  the  intermediate 
agency  of  the  Stegomyia  fasciata. 

3.  The  distribution  of  the  Stegomyia  is  between  the  parallels  43° 
North  and  South. 

4.  No  other  mosquitoes  have,  so  far,  been  proved  to  carry  the 
germ. 
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5.  The  microbe  of  yellow  fever  must  be  extremely  minute  ; since, 
in  the  serum  of  a patient,  the  virus  will  pass  (without  dilution) 
tthrough  the  Chamberland  F bougie,  but  not  through  the  B bougie. 

6.  It  seems  not  unlikely  that  the  germ  may  belong  to  the  Genus 
fSpirillum  {vide  p.  60). 

7.  The  serum  of  a patient  is  not  infective  during  the  incubation 
iperiod. 

8.  The  serum  of  a patient  is  virulent  from  the  first  to  the  third 
cday  of  the  disease  ; and  the  Stegomyia  must  bite  the  patient  during 
tthat  period,  or  else  will  not  be  capable  of  transmitting  the  disease. 

9.  On  the  fourth  day  of  the  disease  the  blood  no  longer  contains 
tthe  virus,  even  if  the  fever  is  high. 

10.  When  a mosquito  has  bitten  a patient  during  the  first  three 
(days  of  his  illness,  it  is  not  until  a further  period  of  at  least  twelve 

days  has  elapsed  that  this  mosquito  is  capable  of  infecting  a healthy 
[person;  and  the  more  this  period  is  exceeded  the  more  dangerous 
I does  the  mosquito’s  bite  become. 

1 1.  The  bite  of  an  infected  mosquito  does  not  neces.sarily  produce 
'yellow  fever,  and  if  yellow  fever  is  not  produced,  no  immunity  will 
I be  obtained  against  an  injection  of  virus. 

12.  The  bite  of  two  infected  mosquitoes  may  give  a grave  form  of 
t the  disease. 

13.  Most  mosquitoes  lay  their  eggs  on  the  eight  consecutive  days 
. after  they  have  obtained  their  first  bite.  The  female  Sicgoiiiyia 

differs  in  that  it  does  not  die  after  its  first  batch  of  eggs  has  been 
I laid,  but  lives  until  it  has  deposited  seven  successive  batches ; the 
tiverage  [period  of  its  survival  in  the  mature  state  being  from  twenty 
I to  thirty  days.  It  is,  therefore,  capable  of  transmitting  the  infection 
I to  a large  number  of  individuals  after  the  twelve  days’  incubation 
period  of  the  virus  within  the  insect’s  body  is  over. 

14.  Ova  laid  more  than  twelve  days  after  the  ingestion  of  infective 
blood  by  the  parent  mosquito  would  appear  to  be  capable  of  infecting 
the  imago  which  springs  from  such  ovum  ; but  such  mosquitoes 
hatched  out  from  infected  ova  do  not  acquire  the  power  of  con- 
veying infection  until  after  the  fourteenth  day  of  their  existence  in 
the  perfect  state. 

15.  It  is  found  that  O’l  c.c.  of  serum  taken  from  a patient  during 
the  first  three  days  of  his  illness,  will  produce  yellow  fever  in  a 
healthy  person  if  injected  under  the  skin. 

16.  The  virus,  deposited  on  a superficial  skin  abrasion,  does  not  - 
produce  the  disease. 

17.  Virulent  scrum,  if  exposed  to  the  air  at  a temperature  of  24° 
to  30’  C.,  is  inert  at  the  end  of  48  hours. 

18.  In  defibrinated  blood  kept  under  vaseline  oil  at  24°  to  30°  C., 
the  microbe  is  still  living  at  the  end  of  five  days. 

19.  At  the  end  of  eight  days,  defibrinated  blood  kept  under  the 
same  conditions  no  longer  contains  aclive  virus. 

20.  Virulent  serum  becomes  harmless  after  an  exposure  of  five 
minutes  to  a temperature  of  55°  C. 
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21.  Such  serum  which  has  been  rendered  harmless  by  an  ex- 
posure of  five  minutes  to  a temperature  of  55°  C.,  if  injected  into  a 
healthy  person,  will  produce  a relative  immunity  ; and,  if  followed 
by  the  inoculation  of  a very  small  quantity  of  virus,  this  immunity 
may  become  complete. 

22.  The  serum  of  a convalescent  possesses  definite  prophylactic 
properties,  which  commence  on  the  eighth  day,  and  are  still 
appreciable  at  the  end  of  twenty-six  days. 

23.  The  serum  of  a convalescent  appears  to  have  therapeutic 
properties. 

24.  Contact  with  a patient,  his  clothes  or  excreta  cannot  produce 
yellow  fever. 

Symptoms. — Occasionally  prodromal  symptoms,  such  as  malaise, 
headaches,  anorexia,  giddiness,  &c.,  may  be  felt  for  a day  or  two 
before  the  attack. 

As  a rule,  however,  the  onset  of  the  disease  is  sudden. 

A slight  rigor,  often  beginning  at  night,  ushers  in  an  attack  of  fever. 

Severe  frontal  headache  and  racking  pains  in  the  limbs  and  loins 
are  the  usual  symptoms  of  the  invasion  stage. 

The  temperature  continues  to  rise,  and  as  the  chill  passes  off  the 
face  becomes  swollen  and  red,  the  conjunctivre  injected,  and  the 
eyes  have  a staring  and  shining  appearance. 

The  breathing  is  hurried,  and  the  pulse  full  and  strong. 

The  tongue  is  moist  and  furred,  with  red  edges.  The  gums  are 
spongy,  and  bleed  readily. 

There  is  intense  thirst,  and  a feeling  of  oppression  and  pain  at 
the  epigastrium.  The  stomach  becomes  irritable,  and  vomiting  of  a 
clear  acid  fluid  is  usual. 

The  bo'cvels  are  generally  constipated.  The  urine  is  scanty,  of 
acid  reaction,  high  specific  gravity,  and  has  diminished  urea.  From 
the  second  day  it  is  found  to  contain  albumen. 

The  temperature  reaches  its  maximum  in  twenty-four  to  thirty-six 
hours,  and  may  continue  for  two  or  three  days  (Fig.  77). 

At  about  the  third  day  there  is  an  abatement  of  the  symptoms. 

The  temperature  and  the  pulse  fall ; the  headache  gets  better. 
The  injected  conjunctivas  give  place  to  a jaundice  tint,  which  may 
extend  to  the  rest  of  the  body.  There  is  an  abatement  of  the  gastric 
irritability. 

This  is  a crucial  point  in  the  disease.  If  a favourable  turn  is 
taken  the  temperature  and  pulse  fall  gradually  to  normal ; the  urine 
increases,  and  the  albumen  diminishes  until  at  last  convalescence  is 
established. 

If,  however,  the  case  is  a bad  one,  the  gastric  symptoms  will  re- 
appear in  an  aggravated  form,  and  vomiting  of  a chocolate-coloured 
or  uniformly  black  fluid  sets  in.  This  is  accompanied  by  a recru- 
descence of  the  fever,  or,  less  often,  by  a sudden  subnormal  drop. 
The  black  vomit  seldom  appears  before  the  third,  and  more  often  on 
the  fifth  or  sixth,  day.  It  is  a dangerous,  though  not  absolutely 
fatal,  symptom. 
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The  sudden  drop  in  the  temperature  is,  however,  an  ominous 
-sign,  especially  if  the  pulse  curve  mounts  at  the  same  time. 

Consciousness  is  generally  maintained,  but  much  apathy  and 
pprostration  are  present. 

More  rarely,  there  is  much  delirium  with  intense  jaundice. 

Haemorrhages  in  various  parts  of  the  body  may  occur. 

The  urine  will  be  found  to  be  abnormal.  Albumen,  globulin, 
.and  casein  are  usually  present.  Creatin  is  copious  ; and  there  is 
aa  deficiency  of  urea  and  chlorides. 

During  the  first  si.v  months  pregnant  women  almost  always  mis- 
ccarry,  and  rarely  recover. 


Case  I.— Severe  case.  Death.  Case  z.  — Miki  case.  Recovery. 
Fig.  77. — Yellow  fever.  Temperature  charts. 


Death  most  frequently  ensues  between  the  fourth  and  tenth  day 
of  the  disea.se. 

If  recovery  lakes  place,  convalescence  is  always  protracted. 

Complications  occasionally  prolong  the  convalescence,  such  as 
parotitis,  abscesses,  boils,  gangrene. 

Relapses  are  rare. 

As  in  most  diseases,  besides  the  typical  cases,  other  forms  appear. 

There  is  an  ambulatory  type,  such  as  chiefly  occurs  in  children. 

There  is  a fulminating  type,  with  death  in  the  first  thirty-six 
hours. 

Morlalily. — According  to  the  severity  of  the  disease,  the  mortality 
may  vary  from  '/i  percent,  in  a mild  epidemic  to  85  in  a severe  one. 

It  is  much  le.ss  amongst  natives  than  amongst  non-immune  whites. 

24 
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Death  is  most  frequently  caused  by  toxic  exhaustion  or  by  urasmia ; 
more  rarely  by  hyperpyrexia  or  htemorrhages. 

Diagnosis. — Malaria,  blackwater  fever,  and  relapsing  fever  may 
all  have  to  be  excluded. 

Although  at  present  the  geographical  distribution  is  different,  yet 
septicasmic  and  early  pneumonic  plague  have  many  features  in 
common.  The  author  has  seen  several  cases  in  their  early  stages 
with  an  extraordinary  resemblance  to  plague.  The  abrupt  onset, 
the  high  temperature,  the  frontal  headache,  the  white  tongue  with 
r6d  edges,  the  injected  conjunctivte,  the  anxious  expression  are  all 
common  to  both  diseases.  In  plague,  however,  there  will  either  be 
a bubo,  or  pneumonia  or  bacilli  will  be  found  in  the  blood.  More- 
over, the  plague  pulse,  though  just  as  fast  and  full,  is  more  com- 
pressible ; the  gait  is  more  drunken  ; and  there  is  not  the  same 
gastric  irritability  nor  subsequent  jaundice  as  are  found  in  yellow 
fever. 

Morbid  Anatomy  and  Pathology.— mortis  sets  in 
early,  and  is  pronounced.  The  blood  is  fluid,  and  the  serum  is 
tinged  with  yellow  by  free  hemoglobin. 

As  a rule,  both  cutaneous  and  internal  icterus  will  be  found,  as 
also  cutaneous  petechie  and  ecchymoses. 

The  changes  in  the  liver  are  the  most  constant  and  important. 
It  is  scarcely  enlarged  at  all,  but  is  soft  and  of  a mottled  yellow 
colour.  There  is  cedema  of  the  intra-lobular  connective  tissue,  and 
the  branches  of  the  portal  vein  may  be  hyperemic ; but  the  whole 
organ  is  usually  anaemic.  Microscopically  there  is  fatty  degenera- 
tion and  cloudy  swelling  of  the  hepatic  cells. 

The  stomach  contains  masses  of  black,  thin,  or  tar-like  fluid  blood. 
This  black  fluid  under  the  microscope  will  be  found  to  consist  of 
glandular  epithelium,  mucus  cells,  deformed  red  cells,  and  granular 
debris,  all  coloured  with  haematin.  The  mucous  membrane  is 
irregularly  congested,  and  often  softened. 

The  intestines  may  contain  the  same  black  fluid  with  an  acid 
reaction.  There  is  patchy  hypera?mia  of  the  small  intestine  ; the 
solitary  glands  and  Peyer’s  patches  are  sometimes  enlarged,  and 
Lieberkiihn’s  crypts  show  fatty  degeneration. 

The  colon  is  generally  normal. 

The  brain  is  frequently  hyperrcmic,  and  pronouncedly  yellow  ; 
surface  punctiform  hasmorrhages  being  not  infrequent. 

The  spleen  is  not  enlarged  or  altered. 

The  kidneys  show  a parenchymatous  nephritis.  Subcapsular  and 
cortical  ha-morrhages  are  common. 

Albuminoid  infarcts  may  be  found  in  the  tubules.  The  capillaries 
show  evidences  of  fatty  degeneration. 

Treatment. — This  is  more  a matter  of  nursing  than  of  drugs. 

Either  calomel  or  castor  oil  should  be  given  at  the  beginning  of 
the  attack  ; and  a hot  mustard  foot-bath  enjoined. 

For  hyperpyn-exia,  cold  pack  or  sponge  should  be  used,  and 
antipyretics  .avoided. 
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For  relief  of  the  vomiting,  a mustard  plaster  should  be  applied 
3 the  epigastrium,  and  morsels  of  ice  sucked  occasionally  ; a few 
!i  rops  of  spirits  of  chloroform  in  a teaspoonful  of  water  are  some- 
irimes  of  use. 

In  collapse,  stimulants  should  be  exhibited,  subcutaneous  injections 
: f ether  given,  and  hot  bottles  applied  generously. 

Nourishment  should  be  afforded  by  iced  milk  and  lime  water  for 
hhe  first  three  or  four  days;  broth  and  beef  tea,  &c.,  or  jelly,  may 
hhen  be  given,  and  a slow  return  to  normal  diet  made. 

Routine  treatment  in  mild  cases  might  take  the  following  form  : — 


Liq.  ammon.  acet., 

5ij. 

Pot.  nitratis,  .... 

gr.  V, 

.Spir.  reth.  nit.,  .... 

.5ss, 

Aq.  anisi,  ad  ...  . 

• Si' 

M.  Ft.  Mist. 

Sig. — 5i.  every  three  hours  until  the  temperature  is  down 
to  normal. 

In  more  severe  cases  the  following  mixture  might  be  tried  : — 


R. — Tinct.  aconiti,  .....  luij. 

Liq.  ammon.  acet.,  ....  5>j- 

Tinct.  jaborandi,  .....  5-‘’S- 

-\q.  cinnam.,  ad  . . . . . 5>- 


M.  Ft.  Mist. 

Sig. — 5>-  every  two  hours  until  the  urgent  symptoms  are  relieved. 

Or,  again,  to  counteract  the  acid  diathesis,  the  Sternberg  treat- 
nent  is  of  use. 

K. — ^Sod.  bicarb.,  . . . . ■ gr-  Ci,. 

Myd.  perchlor.,  . . . . . gr.  ^ 

Aq.  ad 5x1,. 

M.  Ft.  Mist. 

Sig. — siss.  to  be  taken  every  hour,  well  iced. 

Serumtherapy  is  yet  in  its  infancy.  The  researches  of  the  French 
Commission  lead  us  to  suppose,  however,  that  an  efficient  curative 
ar  therapeutic  serum  is  within  measurable  distance  of  clinical 
ealisation. 

Prophylaxis.  -Virulent  serum  which  has  been  killed  by  heat, 
or  the  serum  of  convalescent  cases  taken  between  the  eighth  and 
wenty-sixth  days,  are  both  found  to  confer  immunity. 

It  is,  therefore,  probable  that  a prophylactic  for  routine  use 
imongst  suspects  will  be  before  long  available. 

In  addititm  to  the  usual  disinfection  of  soiled  articles,  &c.,  all 
oatients  should  be  promptly  isolated,  and  all  j)recautions  taken  to 
teep  off  mos(iuitoes  during  the  first  three  days  of  the  illness. 
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A period  of fifleen  days’  qua^-antine  after  the  last  possible  chance 
of  infection  should  be  insisted  on  against  all  those  coming  from  an 
endemic  or  infected  area. 

General  prophylaxis  should  be  secured  by  enforcing  proper  muni- 
cipal cleanliness  and  sanitation. 

An  anti-stegomyia  crusade  should  be  actively  undertaken. 

A certain  amount  may  be  done,  as  suggested  by  Eyles  in  Belize, 
by  isolating  each  case  as  it  occurs  and  destroying  the  mosquitoes  in 
the  immediate  neighbourhood ; but,  as  Ross  points  out,  mild  cases 
may  not  be  recognised,  infected  eggs  are  not  dealt  with,  and  infected 
cases  introduced  by  land  or  water  will  always  be  a grave  source  of 
danger  to  a community  as  long  as  Stegomyia  are,  like  the  poor, 
always  with  us.  A proper  campaign  is  the  most  rational  safeguard, 
and  its  feasibility  has  been  demonstrated  at  Havana,  Ismailia,  and 
other  places. 

Such  schemes  for  the  public  weal  should  not  be  carried  out  in  any 
half-hearted  way. 

The  accelerated  conditions  of  ocean  travel  which  will  be  afforded 
in  a few  years’  time  by  the  opening  of  the  Panama  Canal  and  the 
consequent  linking  up  of  the  W.  Indian  endemic  yellow-fever  area 
with  the  rich  virgin  material  of  the  further  East,  may  very  likely 
introduce  the  yellow-fever  germ  into  the  crowded  and  insanitary 
oriental  cities,  where  Stegomyia  is  perhaps  the  most  common  of  all 
mosquitoes. 

Such  a fatality  will  need  prompt  recognition  of  cases,  and  swift 
and  thorough  action,  if  we  wish  to  avoid  adding  another  fatal 
burden  to  the  awful  trio  of  plague,  cholera,  and  smallpox,  under 
which  the  hapless  oriental  groans  and  dies. 
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MICROSCOPY. 


PART  I.— THE  INSTRUMENT. 


siN'CE  1824,  when  TtUly  constructed  his  first  Achromatic  Microscope, 
ihhe  progre.ss  towards  perfection  has  steadily  advanced. 

Within  quite  recent  years  the  optics  of  microscopy  have  been 
mtiiely  changed  Ijy  the  introduction  of  apochromatic  objectives  (by 
ieiss)  giving  a wide  range  of  magnifying  power  and  a great  working 
distance,  which  previously  had  been  thought  impossible. 

The  evolution  of  the  micro.scope  has  been  due  in  no  small  degree 
ICO  the  admirable  labours  of  the  Royal  Microscopical  .Society  and 
i:  he  (.luekett  Microscopical  Club,  both  of  which  meet  at  20  Hanover 
Ssquare,  and  to  one  of  which  it  is  highly  desirable  that  every  micro- 
-jcopist  should  belong. 

Not  many  years  ago  a hospital  rarely  possessed  more  than  one 
microscope,  and  that  was  carefully  preserved  under  a glass  case  as 
. i kind  of  objct  dart.  Now,  the  microscope  is  part  of  the  impcdi- 
■ 'Hcnta  of  every  serious  student. 

The  essentials  for  sound  work  are  easily  summed  up  : — 

1.  A good  stand. 

2.  Good  objectives  and  eyepieces. 

3.  A practical  working  knowledge  of  the  instrument. 

4.  .\  sound  acquaintance  with  the  methods  of  mounting,  staining, 

. and  general  technique. 

The  number  of  e.vcellent  instruments  on  the  market  is  now  so 
■,:Treat  that  it  would  seem  almost  invidious  to  make  comparisons  ; but 
ICO  the  student  of  tropical  medicine  the  subject  is  of  such  importance 
ithat  enumeration  of  one  or  two  good  instruments  may  not  be  out  of 
place,  and  may  .save  both  money  and  anxiety. 

To  those  to  whom  cost  is  no  consideration,  the  author  would 
Strongly  recommend  an  instrument  made  by  Messrs.  C.  Baker,  and 
called  the  “Nelson  Model  Microscope  No.  i,  A”  (Fig.  78). 

It  is  an  almost  perfect  instrument,  costing,  w'ithout  lenses,  ;^35. 

The  range  of  movements  and  mechanical  contrivances  are  without 
equal  in  any  Continental  microscope. 

The  mechanical  stage  has  not  only  the  usual  lateral  and  forward 
inovements,  but  also  diagonal  and  rotational.  All  these  movements 
are  secured  by  heads  working  on  a single  axle,  thus  obviating  the 
movement  of  the  hand  from  place  to  place.  The  fine  adjustment  is 
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so  placed  as  to  be  protected  from  accidental  injury,  and  is  in  such  a 
position  that  the  hand  can  rest  on  the  stand  while  manipulating  it. 
There  is  a fine  adjustment  also  to  the  substage  condenser. 
Grooved  slots  are  provided  to  the  feet  for  firm  fixation  during 


Fig.  78.— Nelson  microscope. 


micro-photographic  work.  These  and  a hundred  other  points  make 
the  instrument  of  the  highest  scientific  use,  and  permanent  value. 
Zeiss’  lenses  should  be  used  with  it. 

For  those  who  require  a sound  instrument  for  laboratory  use,  but 
at  less  expense  than  the  former,  would  do  well  to  procure  a Leilzs 
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:.tancl  \o.  B.  (Fig.  79)  al  a cost  of  (without  objectives  and  eyepieces) 
; and  for  this  again  Zeiss'  lenses  should  be  used. 


Fijf.  79.— I.eitz  microscope. 


The  cost  of  Zeiss'  lenses  is  as  follows : — 
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But  there  is  a class  of  instrument  which  may  prove  even  more 
serviceable  still. 

Not  only  in  the  matter  of  books  has  the  tropical  practitioner  need 
for  a innltiim  in  parvo,  but  the  exigencies  of  travel  also  necessitate 
economy  of  space,  whenever  possible,  in  other  directions. 


• These  three  lenses  are  made  for  the  lo-inch  tube  only,  all  the  others 
are  supplied  corrected  for  either  the  long  tube  or  the  short  tube,  as 
ordered. 

t Provided  with  correction  collar, 
t With  correction  collar,  extra,  20/- 
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For  a compact  and  admirable  instrument  the  author  can  recom- 
eend  Beckys  ‘■‘’London'''  microsoofe  {porlahle  model).  Fig.  8o,  one  of 
j;;hich  has  accompanied  him  in  various  parts  of  the  world  for  the  last 
brn  years,  and  is  still  as  good  as  ever. 

The  whole  microscope,  zvith  mechanical  slope,  triple  nosepiece, 
i>vo  eyepieces,  and  four  objectives,  fits  into  a brass  - screwed 
i ahogany  case,  measuring  only  2,^  inches  by  45  inches  by  9J  inches. 

I 'he  advantages  of  such  compactness  need  no  comment.  The  total 
l|iost,  complete  with  objectives,  «S:c.,  is  only 


Fig.  80. — “ I.oiidoii  ” microscope. 

Zeiss’  lenses  can  be  supplied  at  a small  extra  cost. 

Before  leaving  the  subject  of  instruments,  three  pieces  of  auxiliary 
pparatus  should  be  mentioned. 

A drazving eyepiece  (Fig.  81)  will  be  found  invaluable  for  parasitic 
nd  other  w’ork ; while,  for  insect  dissections,  which  form  such 

large  part  of  modern  medical  research,  a dissecting  microscope, 
uch  as  that  shown  in  Fig.  82,  will  be  a matter  of  necessity, 
'he  third  piece  of  auxiliary  apparatus,  which  has  been  recently 
ntroduced  (Messrs.  R.  & .S.  Beck,  Ltd.),  is  Gordon's  apparatus 
'or  photomicrography,  which  brings  the  photographic  reproduction 
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of  microscopic  results  within  reach  of  the  busiest  practitioner i | 
(Fig.  8ia).  r 

It  is  a new  application  of  photography  to  the  microscope,  which!' 


Fig’.  8i.— Drawing  ej^epiece. 


F rn 


Fig.  8i/r. 


82.  — Disscitinjc  lens. 
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renders  the  process  certain  and  entirely  simple.  The  microscope  is 
used  in  a vertical  position,  exactly  as  usual,  and  the  photographic 
apparatus  may  be  likened  to  a photographic  eye.  It  consists  of 
a tube,  A,  about  6 inches  long,  which  is  placed  over  the  microscope 
eyepiece  when  a photograph  is  desired.  At  the  upper  end  of  this 
tube,  B,  a small  photographic  plate  i§-inch  square,  is  held  by  means 
of  a cap,  C,  in  a light-tight  chamber  ; between  this  and  the  eyepiece 
is  a projection  lens  focussed  upon  the  plate,  and  a small  exposing 
.shutter,  D,  is  placed  in  the  tube  for  making  the  exposure. 

This  small  camera  can  be  kept  ready  with  a plate  in  position,  on 
the  observer’s  table,  and  all  that  has  to  be  done  if  a photograph  is 
desired  is  to  place  it  on  the  instrument  and  make  the  exposure. 
If  the  observer’s  eyesight  Is  normal  the  photograph  will  be  sharp 
when  the  microscope  is  in  its  ordinary  focus,  but  as  almost  everyone 
has  slight  errors  of  vision  of  some  kind,  it  has  been  found  desirable 
to  supply  a duplicate  tube,  E,  with  a focussing  eyepiece  of  high 
power,  which  is  first  placed  on  the  instrument  in  order  to  focus, 
and  is  then  replaced  by  the  camera. 

A small  flange,  F,  fitted  over  the  eye  end  of  the  microscope,  is 
required  to  form  a table  upon  which  to  rest  the  camera ; it  may 
be  kept  continuously  in  position  on  the  microscope.  With  this 
apparatus  photographs  can  be  made  i§-inch  in  diameter,  which  are 
sufficiently  large  for  records  and  lantern  slides,  and  have  such  fine 
detail  that  they  will  bear  enlargement  to  any  reasonable  size. 

The  most  expensive  item  of  a microscopic  outfit  is  the  yV-inch  oil- 
immersion  lens,  usually  costing  ;^5,  or  more.  To  get  a good 
one  is  money  well  spent. 

Recently  Heniy  Gowland,  optician  of  Selsey,  Sussex,  has  put  on 
the  market  a y\-inch  lens  at  a price  of  only  £2  1 5s.  This  gives 
sufficiently  good  definition  to  be  useful  for  ordinary  work. 

The  care  of  a microscope  is  most  important. 

Never  allow  dust  to  accumulate  ; keep  it  in  its  case,  or  under 
a glass  shade. 

The  stand  should  be  dusted  with  a camel’s-hair  brush,  and  the 
lenses  wiped  periodically  with  a mixed  silk-and-cotton  handkerchief 
softened  by  many  washings. 

Unless  absolutely  necessary,  never  unscrew  the  objectives. 

If  oil  has  dried  on  a y'j-inch  lens,  put  some  fresh  oil  on  it,  and 
allow  to  stand  for  an  hour,  when  it  should  be  carefully  wiped,  and 
the  whole  is  cleaned  off  together. 

When  travelling,  prevent  undue  shaking  and  jars,  by  stuffing  the 
case  with  tissue  paper. 

Optical  Terms  used  in  Microscopy. 

Aii,gu/ar  Aperture. — This  is  the  angle  of  the  cone  which  en- 
velopes the  pencil  of  light  that  is  received  by  the  objective  from 
a point  on  the  object. 
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The  efficiency  of  objectives  is  expressed  by  a notation  which  takes 
cognisance  of  the  medium  surrounding  the  front  of  the  objective  and 
its  influence  on  the  formation  of  the  image.  This  notation  was 
introduced  by  Prof.  Abbe,  and  is  called  the  Nu mental  Apertiae 
(N.A.).  It  stands  for  the  efficiency  of  an  objective  to  the  passage 
of  light  pencils  included  in  the  formation  of  the  image. 

The  formula  for  the  N.A.  is  n sin  tt. 

n = refractive  index  of  external  medium. 
u = half  the  angle  of  aperture. 

\Vith  dry  lenses  it  follows  that  the  greatest  value  of  the  N.A.  is 
unity,  corresponding  to  an  angular  aperture  of  180°. 

Aplanatism. — Freedom  from  spherical  aberration  (q.v.). 

Chromatic  Aberration. — White  light,  in  its  passage  through  a 
lens,  is  decomposed  into  its  component  colours  in  the  same  manner 
as  with  a prism.  These  colours  are  refracted  from  their  original 
course,  but  the  colours  at  the  red  end  of  the  spectrum  are  refracted 
the  least.  The  result  is  that,  on  emergence  from  the  lens,  the  rays 
have  different  foci  for  the  diflerent  spectrum  colours. 

The  non  - union  of  these  rays  in  one  focal  point  is  termed 
chromatic  aberration. 

Ne,!^ative  eyepiece  is  one  for  examining  an  image  formed  at  the 
diaphragm  between  the  two  components  of  a plano-convex  lens. 
The  Huyghenian  is  the  best  known. 

Refractive  Index. — When  a ray  of  light  passes  obliijuely  from  one 
medium  to  one  of  a different  density  the  path  of  the  ray  is  refracted. 

The  ray  entering  the  medium  is  called  the  Incidoit  Ray  (I.R. ). 

The  ray  emerging  from  the  medium  is  called  the  Refracted  Ray 
(R.R.). 

The  anyle  of  incidence  is  the  angle  between  the  I.  R.  and  the 
perpendicular. 

The  angle  of  refraction  is  the  angle  between  the  R.  R.  and  the 
perpendicular. 

The  refractive  index  is  obtained  by  dividing  the  sine  of  the  angle 
of  incidence  by  the  sine  of  the  angle  of  refraction. 

Spherical  Aberration. — Rays  of  light  passing  through  the  marginal 
portion  of  a lens  come  to  a focus  nearer  to  the  lens  itself  than  do  the 
central  rays. 

The  interval  between  these  two  focal  points  is  termed  the 
spherical  aberration. 

In  compound  lenses  this  spherical  aberration  can  be  corrected 
for  one  or  more  special  rays,  and  a lens  so  corrected  is  called 
Aplanatic. 

The  Illumination  of  Transparent  Objects— Zok-  Powers. 
— The  light  from  a white  cloud  or  lamp  should  be  thrown  up  by 
means  of  the  concave  mirror  through  the  object,  and  the  Iris 
diaphragm  closed  to  exclude  extraneous  light.  The  mirror  must  be 
so  arranged  as  to  direct  the  light  along  the  optic  axis.  This  can  be 
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ascertained  by  seeing  whether  the  object  appears  to  move  laterally 
when  the  microscope  body  is  focussed  up  and  down  ; if  it  does  so, 
the  position  of  the  mirror  should  be  shifted  until  the  object  remains 
stationary  during  focussing.  The  diaphragm  may  be  reduced  with 
advantage  to  a small  aperture,  and  its  distance  from  the  stage  varied 
for  the  better  delineation  of  difficult  structures. 

High  Powers. — For  all  powers  higher  than  i inch,  the  use  of  a 
substage  condenser  is  recommended.  It  consists  of  a series  of  lenses 
which  condenses  upon  the  object  a wide-angle  cone  of  light  which  can 
be  varied  in  character  to  alter  the  angle  of  the  cone  of  illuminating 
light.  This  method  should  be  used  for  all  powers  higher  than 
^ inch,  and  for  lower  powers  the  same  principle  adopted,  the 
condenser  being  moved  downwards  out  of  focus  to  illuminate  the 
whole  field. 

The  Illumination  of  Opaque  Objects— i.  The  Buii’s-eye 
Condenser — Lcnu  Powers. — The  principle  of  all  opaque  illumination 
is  to  throw  upon  the  object  a small  and  very  brilliant  image  of  the 
source  of  light.  With  object  glasses  ranging  from  3 inches  to  h inch, 
the  light  can  be  thrown  upon  the  object  by  means  of  the  bull’s-eye 
or  side  condenser. 

Manipulation.  — i.  The  light  should  be  as  near  as  convenient, 
about  10  inches. 

2.  The  light,  bull’s-eye,  and  object  glass  should  be  in  line. 

3.  The  light  should  be  above  the  level  of  the  stage,  as  high  as  the 
object  glass  will  admit,  so  that  the  shadows  shall  not  be  exaggerated. 

4.  The  bull’s-eye  should  be  so  placed  that  a small  image  of  light 
is  focussed  on  the  object. 

Remarks.— K large  bull’s-eye  is  better  than  a small  one,  but  it 
does  not  make  as  much  difference  as  is  generally  supposed,  because, 
although  it  collects  more  light,  it  is  generally  a less  powerful  lens 
and  produces  a larger  image,  thus  spreading  out  the  light  over  a 
larger  area. 

Character  of  Illumination,  one-sided. — The  chief  point  to  be 
observed  is  that  the  light  coming  from  one  direction  causes  heavy 
shadows  and  great  light  and  shade  contrasts,  and  only  one  side  of  a 
solid  object  is  illuminated. 

High  Powers. — A second  method  of  using  the  bull’s-eye  enables 
opaque  objects  to  be  examined  with  powers  such  as  J or  J. 

Manipulation.  — i.  The  light  should  be  placed  slightly  below  the 
level  of  the  stage. 

2.  The  bull’s-eye  should  be  placed  flat  surface  upwards,  slightly 
above  and  almost  touching  the  stage. 

3.  The  edge  of  the  lamp  flame  should  face  the  stage. 

Remarks. — A beam  of  light  is  reflected  from  the  flat  surface  and 

condensed  by  the  curved  surface  of  the  bull’s-eye  into  a flat  feather 
in  an  almost  horizontal  direction. 

Character  of  Illumination,  one-sided.— The  shadows  will  be  very 
marked  owing  to  the  great  oblitjuity'  of  the  light,  and  foi  this  leason 
surfaces  to  be  thus  examined  must  be  almost  plane. 
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II.  The  Side  Silver  Reflector — Lo7u  Pou<ers. — By  this  means 
a more  brilliant  illumination  is  obtained. 

Manipulation. — A bull’s-eye  should  be  used  to  parallelise  the 
light. 

1.  The  light  should  be  level  with  the  side  silver  reflector. 

2.  The  bull’s-eye  should  be  centred  on  the  same  line. 

3.  To  parallelise  the  light,  the  bull’s-eye  should  be  so  placed  that 
an  image  of  the  light  is  formed  on  the  other  side  of  the  microscope 
on  the  wall  of  the  room  (roughly,  about  to  feel  away).  This  is  the 
simplest  way  of  obtaining  appro.ximately  parallel  light. 

4.  The  bull’s-eye  must  be  moved,  with  the  light  as  centre,  till  the 
parallel  beam  of  light  illuminates  the  whole  surface  of  the  reflector. 
A white  card  held  in  front  of  the  reflector  will  show  the  area  of  its 
illumination. 

5.  The  reflector  is  now  turned  facing  the  object,  and  in  such  a 
position  that  the  spot  of  illumination  is  as  small  as  possible. 

The  final  adjustment  is  made  whilst  looking  through  the  micro- 
scope. 

Character  of  lllnmination. — Brilliant,  but  one-sided,  otherwise 
like  bull’s-eye. 

III.  — The  Parabolic  Side  Silver  Reflector — Loiv  Powers. — 
This  reflector  is  best  when  fitted  to  the  object  glass  itself. 

The  light  should  be  taken  from  the  bull’s-eye  in  exactly  the  same 
manner  as  with  the  side  silver  reflector.  The  only  adjustment  then 
required  is  to  focus  the  light  on  the  object  by  sliding  the  reflector  up 
or  down  the  object  glass  mount,  and  turning  its  face  towards  the 
light. 

Character  of  Illumination. — .Maximum  brilliancy  and  many  sided. 
This  is  the  most  powerful  and  best  opaque  illuminator.  It  focusses 
the  light  more  accurately  to  a point  by  means  of  its  parabolic  shape. 
It  throws  light  upon  the  object  from  a solid  iSo°  of  arc  out  of  a 
possible  360°,  and  thus  illuminates  a larger  area  of  a solid  object 
at  once.  It  is  very  simple  to  use,  as,  being  mounted  correctly  on 
the  object  glass,  it  can  never  be  far  out  of  adjustment. 

Methods  of  ascertaining-  Mag;nifying  Power—z/^c; 

Magnifying  Power. — To  explain  magnifying  power  completely 
involves  the  explanation  of  the  elementary  theory  of  the  microscope, 
but  the  methods  of  measuring  it  can  be  simply  described.  Once 
this  power  of  measurement  has  been  obtained,  the  microscopist  can 
by  a few  experiments  find  out  that  pulling  out  the  draw- tube 
increases  magnifying  power,  that  changing  the  eyepieces  alters  it, 
that  the  figures  given  in  instrument  makers’  catalogues  are  sometimes 
more  and  sometimes  less  accurate,  and  many  other  interesting 
details  of  like  nature. 

There  are  three  preliminary  points  of  the  utmost  importance. 
The  image  seen  through  the  microscope  is  supposed  to  exist  at 
a distance  of  to  inches  in  front  of  the  eye,  no  matter  where  it 
really  does  exist.  For  this  purpose  one  is  supposed  to  see  it  as  if  it 
were  a real  object  placed  to  inches  from  the  eye. 
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If  a microscope  magnifies  10  diameters,  that  image  is  ten  times 
the  size  that  the  object  would  appear'  if  the  object  were  held  10 
inches  from  the  naked  eye — not  ten  times  the  size  that  the  object 
would  appear  if  held  5 inches  from  the  eye.  A magnifying  power 
of  ten  means  10  diameters,  that  is  ten  times  the  length  of  the  original 
and  not  ten  times  the  area.  A magnifying  power  of  x 10  gives  an 
area  100  times  that  of  the  object.  A floor  10  feet  square  would 
contain  too  tiles  i foot  square. 

Methods  of  taking  Magnifying  Method  A.— 

simplest  method.  Place  a scale  or  finely-divided  rule  on  the  stage 
of  the  microscope  in  the  focus  of  the  object  glass. 

Place  one  eye  to  the  microscope  and  place  a foot  rule  upon  a 
book  at  the  side  of  the  microscope  opposite  the  other  eye  (the 
unemployed  eye),  mount  the  rule  up  till  it  is  exactly  to  inches  from 
the  unemployed  eye. 

Open  both  eyes  and  the  scale  seen  under  the  microscope,  if 
pushed  to  foot  rule  side  of  the  field  of  view,  will  appear  super- 
imposed over  the  foot  rule,  and  the  size  of  the  two  images  may 
be  compared. 

If  ify  of  an  inch  in  the  microscopic  image  corresponds  with  i inch 
on  the  foot  rule  the  magnifying  power  is  10,  if  of  an  inch 
corresponds  with  2 inches  on  the  rule,  the  magnifying  power  will 
be  2 — 6 '66,  and  so  on — that  is,  divide  the  amount  on  the 

foot  rule  by  the  amount  in  the  microscope  image  that  corresponds 
to  it. 

For  anything  except  low  powers  a st.age  micrometer  ruled  in  either 
lin  or  rffVo  of  an  inch,  or  yfy  and  y-J-o  of  a millimetre  should  be  used, 
as  a scale  is  not  sufficiently  finely-divided. 

This  method  is  not  suited  for  accurate  work  because  the  head 
must  be  kept  absolutely  stationary  or  one  image  will  move  with 
reference  to  another.  It  is,  however,  convenient  for  rough  purposes. 

Having  found  the  magnifying  power  of  an  object  glass  with  a 
particular  eyepiece  and  tube  length,  the  size  of  an  object  can  always 
be  measured. 

Mount  a piece  of  paper  exactly  10  inches  from  the  eye,  put  the 
object  under  the  microscope  towards  the  paper  side  of  the  field  of 
view.  Open  both  eyes  and  rapidly  dot  the  paper  where  the  two 
ends  of  the  object  appear.  This  distance  divided  by  the  magnifying 
power  gives  the  actual  size  of  the  object. 

Method  A’.— This  method  is  exactly  llie  same  as  Method  A, 
except  that  the  system  is  rendered  accurate  by  the  use  of  a Camera 
Lucida. 

By  this  means,  the  foot  rule  or  paper,  as  well  as  the  im.age  in  the 
microscope,  are  seen  at  one  time  b)’  one  eye,  and  therefore  the}’  do 
not  move  with  relation  to  one  another. 

The  paper  or  foot  rule  must  be  10  inches  from  the  upper  surface 
of  the  Camera  Lucida  Prism,  and  the  eye  must  be  placed  as  nearly 
as  possible  in  contact  with  the  Camera  Lucida  Prism. 

If  the  Abbe  Camera  Lucida  be  used,  the  di.stance  to  inches  must 
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include  the  distance  between  the  mirror  and  the  prism,  so  that  the 
{Taper  must  be  10  inches  minus  that  amount  from  the  mirror. 

Method  C — Upright’s  Eikouometer. — This  instrument  is  an  appli- 
ance which  can  be  held  over  the  top  of  the  eyepiece  of  a microscope 
without  altering  the  appearance  of  the  image,  but  it  has  a scale  of 
■ divisions  which  are  seen  at  the  same  time.  These  divisions  are  of 
I exactly  the  size  that  a scale  of  millimetres  would  a{Tpear  if  they  were 
10  inches  away. 

Thus  a scale  placed  in  focus  in  the  stage  of  the  microscope  will  be 
: seen  superimposed  by  the  scale  of  the  Eikonometer. 

A metric  Stage  .Micrometer  must  be  used  ; then 


The  size  in  mm.  in  the  Eikonometer  Scale 
The  actual  size  in  mm.  of  Stage  Micrometer 


Magnif)’ing  Power. 


Measurement  of  Objects.— This  can  be  obtained  in  three 
ways  : — 

1.  V'ernier  adjustment  to  mechanical  stage. 

2.  A camera  lucida,  and  a stage  micrometer. 

3.  Eyepiece  and  stage  micrometer. 


1.  .A  line  in  the  eyepiece  can  be  adjusted  to  one  side  of  a visual 
I image.  The  stage  is  then  moved  until  the  other  extremity  of  the 
■ object  to  be  measured  meets  the  line,  when  the  stage  movement  is 
I read  off  on  the  vernier.  In  the  absence  of  other  appliances,  this 
I method  is  fairly  accurate,  and  is  much  used. 

2.  Camera  Lucida  and  Stage  Micrometer. — A stage  micrometer  is 
. a glass  slide  on  which  have  been  ruled  a number  of  lines  at  intervals 

of  yo5  loch  or  1OV0  iiich,  or  else  j'o  mm.  or  mtn-  This  is  put 
on  the  stage  like  an  ordinary  object  and  focus.sed. 

The  camera  lucida  is  then  fixed  to  the  eyepiece,  and  the  micro- 
I meter  lines  projected  on  paper  and  there  drawn.  A subsequent 
( drawing  of  an  object  can  thus  be  coni[Tared  with  the  knowm  scale. 

3.  The  Eyepiece  Micrometer  and  Stage  Microjneter. — A ruled 
I micrometer  eyepiece  is  inserted.  The  stage  micrometer  is  then  put 
con  the  stage  and  focussed.  The  draw-tube  is  then  pulled  out  until 

a certain  number  of  the  eyepiece  lines  are  exactly  equal  to  a 
division  (or  divisions)  of  the  stage  micrometer. 

Say  that  five  eye{iiece  lines  will  fill  xiv  ''''cb  of  the  stage 
I micrometer. 

The  latter  is  now  removed,  and  the  object  to  be  measured  is  put 
1 in  its  place.  Measurements  will  then  be  simple,  as  five  of  the 
« eyepiece  lines  (which  are  still  visible)  had  {Treviously  been  found 
I equal  to  xiu  inch. 
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PART  II.— STAINS  AND  STAINING. 


Reagents  for  Staining  of  Tissues. 


Tissue. 

Fixing 

Reagent, 

Staining 

Reagent. 

Mounting 

Medium. 

Algae,  &.C. 

Copper  acetate. 

Unstained. 

Copper  acetate. 

Blood. 

Alcohol  and 

Leishman. 

Balsam. 

Brain.* 

ether. 

2 per  cent,  am- 

.■\niline  blue- 

Epithelium.* 

mon.  bichrom. 
2 per  cent.  pot. 

black. 

Picrocarmine. 

Farrant. 

Intestine.* 

bichrom. 
Chromic  acid 

Hffimato.xylin 

Balsam. 

Kidney.* 

and  spirit. 

2 per  cent.  pot. 

and  eosine. 

Liver.* 

bichrom. 

Lung.* 

Chromic  acid 

It  1 » 

, , 

I-ymphatic 

and  spirit. 
Miiller's  fluid. 

Leishman. 

gland. 

Marrow. 

Spirit. 

, , 

,, 

Nerve  fibres. 

Osmic  acid. 

Osmic  acid. 

Farrant. 

,,  trunk.* 

Chromic  acid 

HaBmato.xylin 

Balsam. 

Plant  stems, 

and  spirit. 
Spirit. 

and  eosine. 
Hasmato-xylin 

»> 

leaves,  &c. 

Skin. 

t 1 

Hsemato.xylin 

Spinal  cord.* 

2 per  cent,  am 

and  eosine. 
Aniline  blue- 

Spleen.* 

mon.  bichrom. 
2 per  cent,  pot. 

black . 

Hsemato.xylin 

Starches. 

bichrom. 

Spirit. 

and  eosine. 
Unstained. 

Glycerine  jelly. 

Yeast. 

Camphor  water. 

” 

Camphor  water. 

Formulse  for  Hardening  and  Fixing  Reagents. 

Ammonium  bichromate. — Make  a 2 per  cent,  water  solution. 

Tissue  is  hardened  in  three  to  four  weeks. 

Transfer  to  spirit,  and  change  each  day  till  no  further  colour  conies 
away. 

.Suitable  for  nerve  tissues. 

* If  tlie  ti.ssue  lias  been  harclenecl  in  clironiic  acid,  the  .section  .should 
be  placed,  before  staining,  for  five  iniimtes  in  a i percent,  waterj- solution 
of  sod.  bicarb,  and  then  washed  in  distilled  water. 
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Chromic  acid  and  spirit. — Wateiy  solution  chromic  acid  {\  per 
cent.)>  2 parts. 

Add  methylated  spirit,  i part. 

Tissue  hardens  in  ten  days. 

Transfer  to  spirit,  and  change  each  day  till  no  further  colour 
comes  away. 

Suitable  for  lungs,  intestines,  &c. 

Miilla's  fluid. 

Bichromate  of  potash,  . . . 30  grains. 

Sulphate  of  soda, . . . *5 

Distilled  water,  • • • • 34  ounces. 

Tissue  hardens  in  three  to  live  weeks. 

Transfer  to  spirit,  and  change  each  day  till  no  more  colour  comes 
away. 

Suitable  for  lymphatic  glands. 

Potassium  bichromate. — Make  a 2 per  cent  watery  solution. 

Tissue  hardens  in  three  weeks. 

Transfer  to  spirit,  and  change  each  day  till  no  more  colour  comes 
away. 

Suitable  for  muscle,  spleen,  liver,  and  kidney. 


.Solution  of  copper  acetate. 

-\cetate  of  copper,  15  grains. 

Camphor  water,  ....  8 ounces. 

Glacial  .acetic  acid,  ...  20  drops. 

Glycerine,  .....  S ounces. 

Corrosive  sublimate,  ...  i grain. 


Mix,  tilter,  and  keep  in  stoppered  bottle. 

Suitable  for  green  alga.',  &c.,  and  keeps  the  colour  of  chlorophyll 
for  a long  time. 

Formulse  and  Methods  for  Staining. 

I.— SIMPLE  STAINS. 

Aniline  /'//rc-f'/rri'/l’.— Dissolve  30  grs.  of  nigrosine  in  34  ozs.  of 
distilled  water,  then  add  1 oz.  of  rectified  sjririt,  and  filter. 

Immerse  sections  for  thirty  to  sixty  minutes,  wash,  dehydrate  in 
spirit,  clear  in  clove  oil,  and  mount  in  baksam. 

Anihnc-^entian  violet.  — Prepare  aniline  water  by  shaking  5 c.c. 
aniline  oil  and  too  c.c.  distilled  water.  Filter  through  wetted 
paper.  To  too  c.c.  ol  this  aniline  water  add  to  c.c.  absolute 
alcohol  and  ii  c.c.  concentrated  alcoholic  gentian-violet.  Keep 
in  a stoppered  bottle. 

Time  retpiired  for  films  = two  minutes. 
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Carbol-fuchsin. — Prepare  a concentrated  solution,  thus  : — 

Fuchsin,  .....  i gramme. 

Abs.  alcohol,  . . . . loc.c. 

5 per  cent.  Aq.  sol.  acid  carbol.,  . too  c.c. 

For  use  mix  equal  parts  of  this  solution  and  distilled  water.  This 
is  a valuable  stain  for  quick  diagnosis  of  smears,  &c.  Put  stain^on 
film  after  fixing  by  heat,  and  wash  off  immediately. 

Carbol-methylejie  blue. 

Methylene  blue,  ....  4 grammes. 

Abs.  alcohol,  . . . . 20  c.c. 

S per  cent.  sol.  ac.  carbol.,  . too  c.c. 

Time  required — two  to  three  minutes. 


Eosine. 

Eosine, i grain. 

Meth.  spirit,  ....  i ounce. 

For  smears  give  | min.  ; for  sections  5 mins. 

Useful  as  counter  stain  after  hematoxylin. 


Hcematoxylin. 

Flematoxylin, 

Alum, 

Distilled  water. 
Alcohol, 
Camphor,  . 


I gramme, 
lo  grammes. 
100  c.c. 

5 c.c. 

small  piece. 


Fit  for  use  after  two  months,  and  improves  with  keeping. 

Can  be  used  for  some  years. 

Mix  with  equal  volume  of  water,  and  stain  for  five  minutes. 

If  overstained,  decolourise  with  distilled  water  5 parts,  acetic  acid 
part. 


Leishman. 

Solid  Leishman  (B.  W.  & Co.).  0 015  gramme. 

Methyl  alcohol,  ...  10  c.c. 


This  is  an  excellent  and  quick  stain  for  blood,  as  it  has  the 
advantages  of  the  staining  properties  of  Romanowsky,  and,  more- 
over, the  films  require  no  preliminary  fixing. 

Method. — ^Place  a few  drops  of  the  stain  on  the  film  for  a half  to 
one  minute.  Add  double  the  amount  of  distilled  water,  move  the 
slide  to  mix  it,  and  allow  to  stain  for  five  minutes  longer,  when  it 
can  be  washed  off  with  distilled  water. 


La:ffler‘s  methylene  blue. — Add  to  100  c.c.  of  a 'oi  per  cent, 
solution  of  potash,  30  c.c.  of  saturated  alcoholic  methylene  blue. 
.Stain  for  five  to  ten  or  fifteen  minutes. 


Osmic  acid. — A i per  cent,  solution  should  be  u.sed.  Nerve 
preparations  may  remain  in  this  for  an  hour  or  two. 
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ricroiaiminc. — Rub  up  1 gramme  of  carmine  with  10  c.c.  (h’ 
nwaler  and  3 c.c.  of  liq.  ammon.  fort.  ; add  this  to  200  c.c.  of  a 
kBaturated  .solution  of  picric  acid  in  distilled  water. 

Leave  e.xposed  to  air  till  it  has  evaporated  to  one-third  of  its 
■bulk  ; then  filter  and  keep  in  a stoppered  bottle. 

Tissues  may  Ite  stained  for  half-an  hour,  and  should  not  be  washeii 
rafterwards.  If  desired  to  mount  in  Iralsam,  the  tissue  after  staining 
■bhould  be  dehydrated  in  a saturated  solution  of  picric  acid  in  meth}  l- 
I'ated  spirit.  Clear  in  clove  oil,  and  mount. 


Adamson  (for  hair  and  skin  fungi). — i.  Potash  (10  per  cent.) 
■twenty  minutes. 

2.  Wash  in  15  per  cent,  alcohol. 

3.  Stain  aniline-gentian  violet  thirty  minutes. 

4.  Without  washing  (after  pouring  off  the  stain)  put  on  Gram’s 
■iodine  solution  three  minutes. 

5.  Decolourise  in  aniline  oil  thirty  minutes. 

6.  Counterstain  in  eosine  one  minute. 

Cram. — Solutions  reiptired  ; — (<;)  .-kniline-gentian  violet. 

(h)  Iodine  l grm.  : RI  2 grins.  ; ,\(|.  300  c.c. 

Method  : — i.  .Stain  with  (a)  five  minutes. 

2.  Treat  with  (4)  .f  to  2 mins. 

3.  Decolourise  in  abs.  alcohol  till  no  more  colour  comes  awav. 

4.  Wash  in  xylol. 

5.  Dry  and  mount. 

Ncissi'rs  (for  diphtheria). — .Solutions  required  : — 


II.— COMPOUND  STAINS. 


((?)  Methylene  blue, 
.-Vbs.  alcohol, 


1 grm 
20  c.c. 
50  c.c. 
930  c.c. 


Glac.  acetic  acid, 
1 listilled  water,  . 


Filter. 


(/')  Bismarck  brown. 
Distilled  water,  . 


2 grins. 
1000  c.c. 


Filter. 


ends. ) 


Method  ; — l.  Stain  in  {a)  for  one  minute. 

2.  Wash. 

3.  Stain  in  (h)  for  one  minute. 

4.  Wash,  dry,  and  mount. 

{Rote. — The  true  diphtheria  bacillus  will  be  brown  with  blue 
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PiltfieUfs  (for  flagella). — Solutions  required  ; — 

(a)  Satd.  ale.  gentian  violet,  . . i part, 

lo  per  cent.  sol.  potash  alum,  lo  parts. 

(b)  lo  per  cent.  sol.  acid,  tannic. 

Method  : — i.  Before  use  mix  equal  parts  {a)  and  [b). 

2.  Flood  coverslip  with  mixture. 

3.  Warm  till  steaming.  Leave  for  five  minutes. 

4.  Wash,  dry,:.and  mount. 


Romanoiusky. — Solutions  required  : — 

(a)  Methylene  blue. 

Sodium  carbonate. 

Water, 


I part. 

• 0-5  „ 

. too  parts. 


Incubate  by  fire,  or  in  sun  for  two  or  three  days,  until  purple 
colour  is  noticed  at  edge  of  liquid. 

(b)  Eosine,  . s . . . i part. 

Water,  . . . 1,000  parts. 


Method  : — ^i.  Dilute  {a)  and  (b)  to  i in  20. 

2.  Mix  equal  parts  of  dilutions. 

3.  Apply  to  slide  for  ten  to  thirty  minutes. 

4.  Wash,  dry,  and  mount. 

Spore- staining. — Method:  — i.  Stain  with  hot  dilute  carbol 
fuchsin  for  five  or  ten  minutes. 

2.  Give  rapid  plunge  in  5 per  cent.  H2SO4  and  wash. 

3.  Carbol. -methylene  min. 

4.  Wash,  dry,  and  mount. 

(Note.  —Spores  are  red  ; bacilli  blue.) 

Syphilis  stains. — i.  Fix  the  smear  for  a moment  with  osmic  acid 
vapour. 

.Stain  for  ten  minutes  in  a fresh  5 per  cent,  watery  dilution  of 
Giemsa’s  stain — i.e. , 


Azur  II.  eosin.  . 
Azur  II.,  . 
Glycerine, 
Methyl  alcohol. 


3 ‘O  grammes. 
o'S  gramme. 
250  0 c.c. 

250'0  c.c. 


Wash  in  distilled  water  and  dry. 

(The  Spirochatc  pallida  is  reddish-blue,  other  spirochcetes  and 
bacteria  are  l)lue.)  Or, 

2.  Fix  the  film  in  absolute  alcohol. 

Stain  for  thirty  minutes  with  the  follou  iug  : — 


10  drop.'. 

50  .. 


Giemsa's  stain, 
Distilled  water, 

I’ot.  carb.  (i  in  100), 
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Wash  in  distilled  water'and  dry.  Or, 

3.  Fix  the  film  in  alcohol. 

Stain  for  sixteen  to  twenty-four  hours  with  a 1 in  1,000  solution  of 
Nile  blue  B R. 

(The  .S',  pallida  is  stained  dark  blue.) 

Note. — The  parasite  of  syphilis  (the  Spiroe/KVle pallida)  is  de.scribed 
thus  by  Schaudinn.  A spirillum  or  spironema,  10  m long  ; very 
thin,  and  has  8 to  26  cork.screw  spirals.  The  ends  are  sharply  pointed, 
and  each  has  one  fiagellum.  It  preserves  its  spirals  both  in  rest  anti 
in  motion.  There  is  no  undulating  membrane. 

Ziehl-Neelsen  (for  tubercle). — .Method: — i.  Stain  in  hot  dilute 
carbol  fuchsin  for  five  or  ten  minutes. 

2.  Decolourise  in  spirit  till  no  more  colour  comes  away. 

3.  Plunge  into  25  per  cent.  ILSOj. 

4.  Quickly  wash  in  water. 

5.  Stain  i min.  in  dil.  carbol-mcthylene  blue. 

6.  Wash,  dry,  and  mount. 

The  Mounting  of  Insects.  -The  following  method  of 
mounting  a whole  insect  in  balsam,  with  pressure,  will  be  found 
most  admirable  (Ovwand  Cole). 

1.  Preserve  indelinitely  in  spirit. 

2.  Soak  in  water  three  or  four  hours. 

3.  Place  in  to  per  cent,  caustic  potash  until  soft  (either  hours, 
days,  or  weeks,  as  re(iuired). 

4.  When  soft,  remove  and  wash  in  water. 

5.  Soak  in  concentrated  acetic  acid  for  twelve  hours. 

6.  Wash  in  water. 

7.  .Arrange  insect  in  ref|uired  position  on  a slide,  and  keep  in 
})Osition  by  a second  slide  ap|rroximated  to  the  first,  but  kept  ofl 
slightly  by  side  slips  of  paper.  Tie  the  two  together  thus. 

S.  Keep  in  methylated  spirit  twelve  hours. 

9.  Untie  the  glasses  ; push  specimen  into  a saucer  of  spirit, 
to.  Clear  in  clove  oil. 

It.  Soak  in  xylol. 

12.  Mount  in  balsam. 

P'or  smaller  parasitie  insects. — The  above  process  may  damage 
their  structure.  They  may,  however,  be  mounted  whole  by  the 
following  method  : — 

Melt  2 ozs.  solid  carbolic  acid,  and  add  4 dram  glycerine. 

.Soak  the  insect  in  this  until  transparent,  which  may  take  any  time 
from  an  hour  to  a week  or  more. 

Wash  in  spirit ; allow  to  soak  in  xylol,  and  mount  in  balsam. 
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CHAPTER  XL. 

PHOTOGRAPHY. 

Photography  is  such  a valuable  handmaiden  to  medical  work  that 
it  should  be  taken  up  by  as  many  medical  men  as  possible ; records 
of  new  pathological  conditions,  micro  photographs,  &c. , collected 
in  many  parts  of  the  world,  being  frequently  of  extreme  value  to  the 
scientific  community.  The  Royal  Geographical  Society  are  always 
thankful  for  photographs  of  geographical  or  ethnological  interest 
from  any  place. 


The  following  hints  are  the  outcome  of  the  author’s  own  tropical 
experience  in  India,  the  West  Indies,  and  Malaya. 

The  work  does  not  present  nearly  all  the  difficulties  that  might 
be  expected.  The  plant  need  not  be  cumbersome,  nor  the 
manipulations  laborious. 

CamePa. — Nearly  all  makers  now  cater  for  the  tropical  traveller. 
The  camera  should  not  be  too  small  (J-plate  is  rather  inferior). 
Nor  should  it  be  too  big,  or  the  matter  of  space  and  weight  will 
make  it  a nuisance. 
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Probably  5x4  will  be  found  the  best  working  size  for  all-round 
convenience  and  use.  The  weight  is  not  excessive  ; it  is  large 
enough  to  give  plenty  of  detail ; it  can  be  conveniently  used  either 
as  a hand  or  stand  instrument ; it  is  not  too  large  for  micro-photo- 
graphy, nor  is  it  too  large  for  direct  lantern-slide  making. 

For  the  tropics  it  should  be  made  of  teak,  brass  finished  and  brass 
screwed.  No  glue  should  be  used  in  its  construction,  the  bellows 
being  screwed  to  the  frame  with  brass  band's. 

The  lens  should  be  by  a good  maker,  and  should  give  good  defi- 
nition to  the  edge  of  the  plate  with  full  aperture. 

If  expense  is  no  object,  one  of  Newman  and  Guardia’s  instruments 
would  be  found  most  excellent. 

The  accompanying  cut  of  the  “Sander.son”  tropical  model.  Fig. 
83  (made  by  Messrs.  Houghtons,  Ltd.),  will  give  some  idea  of  a 
cheaper  but  very  efficient  camera  made  in  strong  teak  and  well 
suited  for  rough  or  tropical  usage.  The  author  has  had  one  of  these 
in  use  for  some  time,  and  never  found  it  wanting. 

Leather-bound  cameras  are  not  suited  to  the  tropics.  The  glue 
melts,  and  insects,  &c.,  eat  the  leather. 

In  many  tropical  places,  aluminium  is  useless ; and  it  will  be 
found  better  always  to  have  brass  fittings  in  iireference.  The 
reason  is  that  the  aluminium  rapidly  oxidi.ses,  and  the  powdered 
white  oxide  which  results  is  a poor  return  for  money  expended. 

Outfit  . — The  essentials  for  turning  out  good  practical  work  are 
absurdly  small : — 

1.  Case  containing  camera,  lens,  slides,  &c. 

2.  Tripod  stand  (folding). 

3.  Four  vulcanite  dishes. 

4.  'I'wo  light  metal  printing  frames. 

5.  -V  small  red  lamp. 

6.  A bottle  of  rodinal. 

7.  2lbs.  ofhypo. 

8.  Some  packets  of  plates. 

9.  .Some  packets  of  paper  (glossy  or  matt). 

Items  3 lo  9 will  easily  go  into  an  ordinary  tin  deed-box. 

DaPk-POOm. — Except  when  it  is  re<|uired  to  change  plates  in 
1 the  day  time  (which  could  always  be  obviated  by  having  extra  slides 
I in  the  outfit)  all  the  processes  can  be  done  without  any  dark-room. 

For  .some  ten  years  the  author  has  practically  never  used  the  ordi- 
> nary  hot  and  ill-ventilated  chamber  haunted  by  spiders  and  cock- 
I roaches,  and  usually  designated  by  that  term. 

Work  can  be  done  at  night  in  most  iiouses.  The  dining- 
room table  is  a useful  place,  and  with  a punkah  working  is  always 
cool. 

Except  on  moonlight  nights,  or  when  living  in  the  heart  of  a 
town,  a verandah  will  usually  answer  admirably. 

Developing". — Chemicals  are  apt  to  deteriorate  in  hot  climates, 
and  weighing  out  stock  solutions  is  a nuisance. 
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Burroughs  & Wellcome  put  up  convenient  photographic  tab- 
loids, but  a multiplicity  of  bottles  means  weight  and  space,  and, 
moreover,  the  tabloids  have  to  be  crushed  and  dissolved.  The  use 
of  a stable  one-solution  liquid  developer  is,  therefore,  highly  ad- 
visable. Such  an  one  is  I'odinal,  which  is  highly  concentrated, 
and  will  keep  for  several  years  ; it  is  not  expensive,  and  all  that  is 
needed  for  use  is  to  pour  out  20  drops  (exact  amount  not  highly 
important)  in  a wineglassful  of  water,  giving  about  2 per  cent, 
solution.  This  is  enough  to  develop  four  plates  (5x4).  If  under 
exposed,  add  a little  more  water ; if  over  exposed,  add  a pinch  of 
pot.  bromide.  Ordinary  tap  water  is  quite  good  enough  for  use. 
The  following  amounts  can  be  used  - 

Ycix  Bromide  papers,  i percent,  solution. 

For  Gaslight  bromides: — Rodinal,  i ; water,  25  ; pot.  brom., 
10  per  cent,  (three  drops  to  each  ounce). 

¥ ox  Lantern  slides i ; water,  30. 

The  advantages  of  such  simplicity  are  obvious. 

Plates. — Most  ordinary  makes  of  plate  can  be  used,  and  will 
prove  successful  if  the  plates  are  new.  Wratten  and  Wainwright’s 
are  rather  more  suitably  packed  for  warm  climates  than  are  other 
makes,  and  keep  better  in  consequence.  They  should  be  kept'in  as 
cool  and  dry  a place  as  possible,  preferably  a drying  chamber  or 
bottle,  when  they  will  keep  good  indefinitely. 

Paper. — This  also  should  be  kept  in  a drying  chamber  or  bottle, 
but  even  then  will  not  keep  good  for  long. 

Any  gelatino-chloride,  P.O.  P.,  or  albumen  paper  maybe  used, 
but  a collodio-chloride  is  better  for  the  tropics. 

A useful  paper  which  saves  much  trouble  is  the  “ Paget  self- 
toning  paper”  made  by  the  Paget  Prize  Plate  Co.,  Ltd.,  of 
Watford,  England.  There  is  a certain  amount  of  gold  in  its 
sensitised  surface,  thus  doing  away  with  the  necessity  for  toning. 
All  that  is  required  is  to  wash  the  print  in  some  salt  and  water,  and 
then  fix  it  as  usual  in  hypo.  This  gives  a good  dark  sepia  tone. 

If  a blacker  tone  is  required,  it  can  either  be  toned  in  the  ordinary 
way  like  any  P.O.P. , or  in  the  following  platinum  bath. 


For  use  take  i part  of  this  to  10  of  water.  The  print  should  be 
previously  washed  for  ten  minutes  in  a saline  bath  (salt  i oz. , water 
loozs. ).  The  paper  can  be  obtained  with  either  smooth  or  matt 
surface,  the  glo.ssy  being  the  better  for  scientific  detail. 

For  Bromide  Paper  work  in  warm  climates,  one  of  the  best  is 
“Krtixo”  made  by  the  Hilborn  Photo  Paper  Company,  Cedar 
Rapids,  Iowa.  It  is  .suitable  for  cither  daylight  or  lamplight 
exposures. 


Stock — 


Potas.sium  chloro-platinite.  . 
.Sodium  chloride, 

Citric  acid, 

Water  to  . 


15 

gr-  150 

gr.  150 
7i  ozs. 
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Formulae  and  Tips. 

Backing  to  prevejil  halation — 

Gum  arabic  solution,  . 

Caramel,  ..... 
Uurnt  sienna  (ground  in  water),  . 
Mi.x  and  add  alcohol  . 


I oz. 

1 >, 

2 ozs. 


Blackening  for  aluminium. — Cleanse  the  metal  with  fine  emery 


powder,  wash,  and  immerse  in — 

Ferrous  sulphate,  . . i oz. 

White  arsenic,  ' . . i ,, 

Mydrochloric  acid,  ...  12  ozs. 

Dissolve  and  add  water.  . . 12  ,, 


When  colour  is  deep  enough — dry  and  lacquer. 
Blackening  for  xvood — 


Bora.x, 

Glycerine, 

Shellac, 

Water, 


30  grs. 
30  drops. 
60  gr.s. 

8 ozs. 


Boil  till  dissolvetl  and  add — nigrosine  W.,S.  60 


Brass,  to  clean. — To  10  ozs.  water  add  i oz.  nitric  acid.  .Stir 
and  add  slowly  by  drops  i oz.  sulphuric  acid. 

Remove  grease  with  dilute  ammonia — Immerse  in  above  pickle 
for  a short  time.  Remove  and  rub  with  soft  cloth. 


Development  factors — 

Quinol,  ...... 

Imogen,  ...... 

Glycin,  ..... 

Eikonogen,  ..... 

Ferrous  oxalate,  .... 

Ortol,  ...... 

I’aramidophcnol.  .... 

Amidol,  ...... 

Metol,  ...... 

Rodinal,  ...... 

Diamidophenol,  .... 

Faded  Prints,  to  restore. — L'nmount  the  print, 
toning  bath. 

Gokl  chloride,  ..... 
I’hosphate  of  soda,  .... 
Tepid^water,  ..... 


5 

6 

7 

9 

to 

to 

16 

18 


40 

60 


Immerse  in  the 


20  grs. 
20  ozs. 


If  this  does  not  restore  sufficiently,  wash  and  immerse  in  saturated 
solution  of  mercuric  chloride. 

XN'ash  again  and  immerse  in  ammonia  solution  (10  drops  to  the  oz. ). 


396 


TROPICAL  MEDICINE. 


Fixing  Baths  (negatives). 

1 . Nor  Dial — 

Hypo, 

Water,  . . . 

2.  Acid — 

Sodium  sulphite. 
Sulphuric  acid,  . 

Hypo, 

Water, 

3.  Alkaline — 

Sodium  sulphite. 

Sodium  carbonate. 
Water, 

Hypo  Tests — 

Potassium  permanganate. 
Potassium  carbonate,  . 
Distilled  water,  . 


4 ozs. 
20  „ 


i oz. 

35  drops. 
4 ozs. 


20 


55 


i oz. 

I dram. 
20  ozs. 


2 grs. 
20  ,, 

40  ozs. 


A few  drops  of  this  rose-coloured  solution  will  turn  to  greenish- 
yellow  or  brown  when  added  to  water  containing  hypo. 

Labelling  Bottles. — For  acid  bottles  an  ink  may  be  made. 

Asphaltum,  .....  i part. 
Turpentine,  . . . . . 5 i> 

Dissolve  and  add  lamp  black  to  suitable  consistency. 

For  other  bottles  dissolve  red  or  black  sealing  wax  in  methylated 
spirit,  and  use  as  ink. 

Lacquering  Brass. — Clean  as  previously  directed.  Pleat  the  brass 
till  too  hot  to  hold.  Apply  one  of  the  two  following  lacquers  thinly 
with  a flat  brush.  Dry  and  apply  a .second  coat. 

{a)  Turmeric, .....  3 dram.s. 

Saffron,  .....  S grs. 

Hot  alcohol,  ....  10  ozs. 

Shake,  decant,  and  add — 


Gamboge, 

3 

Gum  sandarac,  . 

1 oz. 

Gum  elemi, 

1 „ 

Drag(jn’s  blood. 

I 

Seed  lac,  . 

1 

Or  {b)  Gamboge, 

Shellac,  . 

OZ. 

.'Mcohol.  . 

10  ozs. 
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Mountiug  solution — 

Nelson’s  No.  i gelatine,  . . 4 o7.>. 

Water,  . . . . 16  ,, 

Dissolve  and  add  — 

Glycerine,  . • • 10/.. 

Methylated  spirit,  ...  5 ozs. 


Stripping  Films. — Glass  negatives  are  heavy  to  carry  about.  The 
films  may  thus  he  stripped  without  distortion  : — 

(rt)  Put  negatives  for  two  minutes  in — 

Glycerine,  . . . . i part. 

Formalin.  ...  10  parts. 

Water, 20  ,, 

(t^)  Dry,  and  with  a sharp  knife  cut  the  film  all  round  the  edge, 

down  to  the  glass. 

(f)  Immerse  for  five  minutes  in — 

Hydrochloric  acid,  ...  part. 

Rectified  spirit,  .6  parts. 

Water, 4 

(d)  Transfer  to  water,  and  strip  carefully. 

(e)  Slip  under  the  film  (while  floating  in  the  water)  a clean 
glass  previously  coated  with;  Gollodion  q.s. , Castor  oil  5 drops 
to  the  oz. 

(y)  Dry  in  sunlight  or  wind. 

(g)  Coat  the  e.sposed  side  of  the  film  with  the  above  collodion 
varnish,  and  dry. 

(li)  The  film  negative  can  now  he  stripped  from  the  glass  and  will 
he  found  varnished  with  collodion  on  both  sides.  It  can  then  be 
trimmed  and  stored. 


Toning  Baths — 


I.  Water,  20 

OZS.  : 

I Sod.  [)hosph. , . 

2.  „ 20 

j » 

Amm.  sulphocyan. 

3-  ..  20 

j * 

I’ora.x,  .... 

4.  ,,  20 

> 1 

Sod.  acetate . 

5.  ,.  20 

Sod.  carbonate. 

20  grs.  ; Gold,  i gr. 

20  ,,  ,.  2 grs. 

I dram  ; .,  2 ,, 

^ M ),  2 , , 


5 grs.  : 


J » 


2 
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Weights,  Makeshift  — 


Penny, 

weighs  145  grs.  or  9*5  grammes. 

Halfpenny,  . 

i ) J ) S ) 5 » > 

Threepenny  piece. 

, , 20  , , , , 12  , , 

Sixpence, 

! ) 4^  ) > > > 25  » J 

Shilling, 

?>  ))  5 )) 

Florin, 

)»  M 3 )) 

Half-Crown, 

,,  200  ,,  J;  ^3  )) 

Three  pennies  weigh  i oz. 
diameter. 

avoircl,  A halfpenny  is  just  i inch  in 

Waterproof  sola  iion  for  wood — 

Asphalt, 

4 ozs. 

Rubber, 

30  ,, 

Naphtha, 

10  ,, 

Apply  with  stiff  brush  and  give  three  successive  coats,  allowing 
each  to  dry.  Beware  of  inflammable  vapour. 
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CHAPTER  XLI. 

DISINFECTION. 

This  subject  is  one  of  the  highest  importance,  as  well  as  ol  the 
widest  ajrplication.  Pleasures  against  the  diftusion  of  infection 
should  be  founded  on  our  knowledge  of  the  natural  history  of  the 
various  diseases.  The  scheme  of  jrrocedure  will  naturally  be  (juite 
dift’erent  for  each  of  such  different  infections  as  plague,  cholera,  or 
smallpox. 

■ Speaking  generally,  a|)plication  is  usually  required  in  three 
different  types  of  circumstances  : — .Shore  disinfection  of  a house, 
a room,  persons,  furniture,  or  effects  ; ship  disinfection  of  holds, 
cargo,  tanks,  store-rooms,  passengers,  or  luggage  ; or  disinfection 
of  large  bodies  of  men,  such  as  troops,  emigrants,  immigrants,  or 
prisoners. 

An  admirable  example  of  the  latter  type  has  been  furnished  by 
the  Japanese,  who,  at  the  close  of  the  Russo-Japanese  War,  in  an 
incredibly  short  time  completely  disinfected  800,000  returning  troo]is 
at  four  different  (ptarantine  stations.  Their  fore-thought  and  pro- 
cedure are  an  object-lesson  to  occidental  nations.  The  disinfecting 
staff  boarded  each  transport  as  it  arrived,  and  every  article  not 
carried  on  the  person  was  disinfected  on  board  before  landing. 
Each  man  in  landing  passed  through  the  quarantine  station,  where 
he  had  a hot  sea-water  bath  (50°  C.),  his  clothing,  equipment,  pnd 
arms  being  meanwhile  subjected  to  steam  or  formalin  disinfection, 
as  the  case  demanded. 

Eor  purposes  of  this  chapter,  the  subject  will  be  divided  into  two 
heads  : — 

I.  Cla.s.sification  of  disinfectants. 

II.  Application  of  disinfectants. 

I.  CLASSIEICATION  OE  DLSINEECTAXT.S. 

1.  PHYSICAL  AGENTS. 

(rt)  Sunlight. — Sunlight  is  an  active  germicide,  destroying  spores 
as  well  as  bacteria.  The  germicidal  power,  however,  is  only 
possessed  by  the  blue,  violet,  and  idtra-violet  rays,  and  is  depen- 
dent on  their  intensity. 

Rbnlgen  rays  have  no  such  effect. 

The  critical  time  reejuired  varies  wdtb  the  different  organisms. 
The  following  are  .some  approximate  times  : — 
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Bacillus  i oli  co/nunmis  (in  water), 
Anthrax  cultures,  . 

,,  dry  spores. 

Typhoid,  .... 

* Diphtheria,  .... 

Tubercle, 

Plague,  .... 

Cholera,  .... 

(*  In  dififused  light. ) 


I hour. 
2i  hours. 


24 

7 

i hour. 


The  action  of  sunlight  is  only  on  surfaces  directly  exposed  to  the 
rays,  and  is  probably  of  a chemical  nature. 

(b)  Electricity. — The  currents  themselves  seem  to  have  but  little 
bactericidal  action  ; and  the  effects  are  probably  due  either  to  the 
heat  generated  or  to  electrolytic  action. 

Hermite  has  experimented  with  sewage  sterilisation.  Sea  water 
was  added  to  the  sewage,  and  the  electric  current  converted  much 
of  the  chloride  into  hypochlorite — an  active  disinfectant. 

The  results  obtained  by  X rays  are  not  due  to  direct  germicidal 
properties,  but  probably  to  the  production  of  ozone,  hypochlorous 
acid,  &c. 

{c)  Fire. — This  perfect  purifier  has  but  limited  application  in 
practical  disinfection.  Articles  of  small  value,  however,  should 
always  be  treated  thus  ; and  it  is  the  best  means  for  the  disposal  of 
garbage  and  refuse. 

{d)  Dry  Heat. — A temperature  of  150°  C.  applied  during  one 
hour  will  destroy  all  bacteria  ; even  resistant  spofes. 

Non-sporing  bacteria,  such  as  plague,  cholera,  diphtheria,  pneu- 
monia, &c. , are  destroyed  by  a lower  temperature  (iio°C. );  but 
the  dry  heat  lacks  penetration. 

Temperatures  not  exceeding  1 10°  C.  (230°  F.)  tvill  not  injure 
most  fabrics. 

{e)  Boiling. — Boiling  water  at  100°  C.  for  half  an  hour  will 
destroy  all  known  bacteria  and  spores.  It  is  better  to  give  two 
hours’  exposure  to  such  resistant  organisms  as  anthrax,  tetanus,  &c. 

The  addition  of  borax  or  of  an  alkaline  soap  increases  its  pene- 
trating pcnver,  and  prevents  misting  or  injuiy  to  the  cutting  edge 
of  sharp  instruments. 

It  is  applicable  to  the  disinfection  of  linen,  crockery,  and  cutler)’. 

(y)  Steam. — This  is  one  of  the  most  valuable  disinfecting  agents 
we  possess. 

It  is  quick,  reliable,  and  of  great  penetration.  Bacteria  are 
killed  instantly,  and  spores  in  a few  minutes. 

It  may  be  either  used  streaming,  or  under  pressure. 

Streaming  steam  acts  as  boiling  water,  and  half  an  hour’s  exposure 
will  kill  resistant  spores. 

At  a pressure  of  15  lbs.  the  temperature  is  about  120°  C.,  and 
should  sterilise  in  twenty  minutes.  At  20  lbs. , with  a temperature 
of  125°  C.,  fifteen  minutes  .should  be  sufficient. 
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Steam  slioulcl  )iot  be  used  for  leather,  fur,  skins,  or  rubber. 

If  salt  be  added  to  the  smter  I he  boiling  point  is  raised,  and  steam 
is  given  off  at  a higher  temperature  than  100°  C. , which  is  highly 
advantageous. 

N'arious  kinds  of  steam  apparatus  are  in  use,  the  two  chief  types 
being — Thresh’s.  in  which  the  jacket  forms  the  boiler,  and  the 
steam  is  streaming;  and  the  Xottingham  and  Washington- Lyons 
types,  which  first  produce  a vacuum  and  exhaust  the  air  from  the 
interstices  of  material,  and  then  provide  steam  at  a pressure  of 
20  lbs.  In  the  former  no  separate  boiler  is  required. 


2.  GASEOUS  AGENTS. 

{a)  Formaldehyde  Gas. — This  gas  (1  ICOl  I)  is  one  of  the  most 
generally  useful  and  best  disinfectants  we  have.  It  is  an  admirable 
germicide;  is  non- poisonous ; is  not  destructive;  and  is  a true 
deodorant. 

I’ractically  the  only  agent  which  can  be  used  to  disinfect  the 
richest  apartments  without  injury  ; to  objects  of  art  or  value  it  has 
in  consei|uence  a wide  application. 

It  has  no  tletrimental  effect  on  cotton,  linen,  silk,  or  wool.  It 
does  not  damage  colouring  matter,  excejit — to  a slight  extent — the 
anilin  lavender.s.  When  heated,  a watery  solution  attacks  steel  and 
iron,  but  the  dry  gas  lias  no  efl'cct  on  these  metals  ; and  other  metals 
are  unaffected  either  by  gas  or  solution. 

It  unites  readily  witli  nitrogenous  products  of  decom|iosition  and 
fermentation,  forming  odourless  and  sterile  new  compounds. 

Corrosive  sublimate  coagulates  albumen,  and  is,  therefore,  practi- 
cally useless  as  a disinfectant  for  every-day  use;  formalin,  on  the 
other  hand,  combines  chemically  with  nitrogenous  organic  matter, 
such  as  albumen,  and  therefore  has  an  unlimited  application  as  a 
potent  germicide. 

It  has  a further  advantage  in  that  it  kills  dried  organisms  (piite  as 
well  as  moist  ones. 

^Veak  atmospheric  dilutions  of  the  gas — suiticient  to  kill  germs — 
1 have  but  slight  effect  on  mammalian  animals. 

Guinea-pigs,  rats,  mice,  6cc. , are  not  killed  after  half  an  hour's 
. exposure  to  the  concentrated  gas.  There  is,  however,  violent 
I respiratory  irritation,  which  may  be  subsequently  fatal  to  them. 

Its  disadvantages  chiefly  lie  in  the  fact  that  its  penetration  power 
I is  slow  and  diffusion  poor.  The  meshes  of  fabrics  tend  to  polymerise 
the  gas  and  deposit  it  as  jjaraform.  Moreover,  it  is  not  an  insecti- 
cide ; cockroaches,  bed-bugs,  and  such  vermin  are  unharmed  by  it  ; 
r mosquitoes,  however,  are  killed  by  exposure  to  the  gas  at  ordinary 
strengths. 

Formaldehyde  exists  in  three  states  ; — 

(l)  Cl  1011  Formaldehyde  gas. 


26 
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(2)  CHOU 

I 

CHOH 

(3)  CHOH 

I 

CIlOH 

I 

CHOH 


Paraform. — A white  unctuous  solid,  soluble  in 
water  and  alcohol. 


Trioxy methylene. — A white  powder  with  a strong 
odour  of  the  gas,  and  only  slightly  soluble  in 
water  and  alcohol. 


In  commerce,  the  solution  known  as  Eormalin  is  water  containing 
40  per  cent,  of  formaldehyde  gas. 

In  practice,  the  solutions  are  found  to  be  almost  all  acid  — due  to 


Fig.  84.— roital)k‘  disinfector. 


formic  acid  (HCOOH).  They  also  contain  usually  about  to  per 
cent,  of  methyl  alcohol,  added  to  increase  the  solubility  and  stability. 

Methods  of  Use. — In  using  formaldehyde,  temperature  and  mois- 
ture are  both  important  factors.  Owing  to  possible  polymerisation, 
disinfection  should  never  be  carried  out  if  the  temperature  is  under 
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15’  C.  All  lemperatures  over  25°  C.  aid  the  disinfecting  power  of 
the  gas. 

The  full  disinfecting  power  of  the  gas  is  only  obtained  when  the 
air  is  saturated ; over  75  per  cent,  of  moisture,  however,  is  a good 
working  amount. 

The  evolution  of  the  gas  may  be  brought  about  in  four  ways  : — 

(1)  Boiling  a Formalin  Solution. — For  this  numerous  forms  of  appa- 
ratus, such  as  autoclaves,  retorts,  &c. , have  been  devised.  One  of  the  best 
applications  is  "Tliresh's  I’ortable  Ifmergency  Disinfector " (Fig.  84), 
which  is  a movable  box-chamber  under  which  a tray  of  solution  is 
vaporised  with  a lamp,  and  the  gas  and  steam  enter  and  disinfect 
articles  inside. 

(2)  Heating  Paraform.  — Paraform  can  be  procured  in  tablets.  Twenty 
or  thirty  of  these  are  placed  in  some  such  receptacle  as  an  ' ' Alformant.” 
A spirit  flame  bencatli  the  vessel  causes  the  paraform  to  evaporate  com- 
pletely. 

(3)  Spraying. — .As  the  formalin  solution  evaporates,  the  liberated  gas 
has  an  effect  on  the  article  sprayed. 

(.j)  Method  of  Walker. — This  is  admirable  for  small  rooms,  cabins, 
&c.  Five  pounds  of  commercial  alum  are  dissolved  in  i gallon  of  hot 
water,  and  this  is  mixed  with  3 gallons  of  formalin. 

When  required  for  use,  8 ozs.  of  the  above  mixture  are  allowed  to 
drip  slowly  on  to  i lb.  of  quicklime,  this  amount  being  sufficient  for 
1,000  cubic  feet  of  space. 

The  c]uicklinie  automatically  absorbs  the  water  and  liberates  the 
formaldehyde.  The  alum  converts  the  lime  into  insoluble  calcium 
sulphate,  thus  preventing  secondary  reactions  between  the  lime  and 
the  formaldehj’de. 

[b)  Sulphur  Dioxide  (SO.j). — This  gas  is  heavier  than  air  and 
diffuses  but  slowly.  Without  moisture  it  has  no  bactericidal  effect. 
Cold  water  takes  up  thirty  times  its  volume  of  .SOo,  forming  ll„SO^, 
which  is  the  real  disinfecting  agent. 

I'he  advantages  are  that  it  destroys  vermin,  such  as  rats,  mice, 
flies,  fleas,  mosquitoes,  &c.,  as  well  as  bacteria.  It  is  also  cheap 
and  easily  procurable. 

• Its  disadvantages  are  that  it  does  not  kill  spores,  and,  therefore, 
is  u.seless  for  anthrax,  tetanus.  See.,  and  also  that  in  the  prc.sence  of 
moisture  it  bleaches  vegetable  colouring  matter,  many  aniline  dyes, 
attacks  most  metals,  and  weakens  cotton  and  linen  fabrics. 

In  Practice. — One  pound  sulphur  gives  I‘i5  per  cent.  SO._,  in 
1,000  cubic  feet  of  space.  At  least  5 per  cent,  of  SO.j  should  be 
pre.sent  to  kill  non-sporing  organisms  in  twenty-four  hour.s’  ex- 
posure. 

There  are  three  methods: — 

(1 ) The  Pot. — This  is  easy  and  cheap.  Not  more  than  30  lbs.  should 
be  put  in  each  iron  pot,  standing  in  water.  It  should  not  be  heaped 
up  in  the  middle  or  will  be  found  hard  to  Ijurn.  Make  a hollow  crater 
i in  the  centre,  saturate  with  alcohol,  and  light. 
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(2)  Liquid  SO;. — This  is  expensive.  It  is  sold  in  tins  with  about 
20  ozs.  condensed  into  a liquid  by  pressure.  The  leaden  nozzles  of  several 
tins  are  cut  simultaneously  and  quickly  inverted  into  an  iron  pot.  and 
the  operator  makes  a quick  exit. 


(3)  Sulphur  Pur/iiicc. — The  bc.'t  apparatus  is  the  “Clayton”  dis- 
infector (Fig.  85). 

Sulphur  is  consumed  in  a furnace,  and  the  SOl>  removed  by  a centri- 
fugal fan  through  hoses,  .\nother  hose  automatically  removes  the  air 
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from  the  infected  chamber  and  passes  it  back  over  the  burning  sulphur. 
By  tliis  means  a pressitre  of  gas  can  be  obtained,  and  the  method  is 
itdmiraltly  adapted  to  the  disinfection  of  ships’  holds  and  destruction  of 
rats,  &c. 

Instructions  to  Officers  preparing  Vessels  for  Fumigation 
by  Clayton  Process. 

I-'or  the  effectual  fumigation  of  a steamer  or  vessel,  it  is  necessary  to 
divide  her  into  convenient  sections,  each  of  which  will  be  fumigated 
separately,  and  such  sections  should  be  agreed  upon  in  consultation 
with  the  fumigating  engineers. 

Ifach  hold,  between  bulkheads,  is  generally  a separate  section,  and 
to  prepare  same  watertight  doors  should  bo  closed,  and  ventilator  cowls 
covered  with  canvas.  One  corner  of  hatch,  or  two  port-holes,  to  remain 
open  for  the  insertion  of  pipes. 

Cabins,  saloons,  store-rooms,  forecastle,  iS:c. , also  have,  as  a rule,  to 
be  fumigated  separately.  Lockers,  cupboards,  c\:c. , should  be  left  open, 
and  all  port-holes,  skylights,  ventilators,  &c. , closed  or  covered,  to  make 
same  as  nearly  airtight  as  po.ssible.  In  the  case  of  alleyways  with  open 
ends,  and  with  cabins,  galleys,  &.c. , on  either  side,  it  is  necessary  to  have 
the  open  ends  stopped  with  tarpaulin  or  canvas,  and  made  as  tight  as 
possible. 

-\ny  dry  stores  can  be  left  in  store-rooms,  liic. , while  fumigation  is 
going  on,  but  meat,  vegetables,  soap,  and  all  broken  stores  required 
for  immediate  use,  such  as  tea,  sugar,  .salt,  matches,  tobacco,  &c. , 
should  be  removed. 

It  is  necessary  to  remove  any  carpets,  curtains,  or  coloured  cloth 
stufts,  which  may  possibly  be  damp,  in  which  case  there  is  risk  of 
colours  being  bleached  by  the  action  of  the  gas. 

The  gas  will  tarnish  bright  steel,  brass,  and  other  metals,  but  the 
same  can  easily  be  cleaned  and  arc  not  damaged  thereby.  To  save 
trouble  in  cleaning,  electro-plated  ware  and  fittings,  and  Irright  metal- 
work in  saloons,  state-rooms,  &c. , should  be  given  a thin  coating  of 
common  whiting  and  water,  mixed  into  a paste  and  allowed  to  dry 
on,  and  removed  after  fumigation  by  means  of  a dry  cloth.  It  is, 
however,  advisable  to  remove  such  articles  as  watches,  jewellery,  pen- 
knives, and  coins  or  similar  articles  from  clothing;  also  keen  cutlery, 
such  as  razors,  surgical  instruments,  mechanics’  tools,  &c. 

Clothing  may  be  left  in  lockers  or  drawers  during  fumigation,  but 
siJccial  care  should  be  taken  to  see  that  they  are  ejuite  dry.  The 
articles  should  afterwards  be  brought  on  deck  in  order  that  the  air 
may  remove  any  smell  left  by  the  gas.  Wet  or  damp  bedding  should 
always  be  removed  if  possible. 

When  the  vessel  is  opened  up  after  fumigation,  as  much  ventilation 
as  possible  should  be  given  to  all  sections.  Wind.sails  into  holds  will 
greatly  accelerate  the  clearance  of  the  gas.  The  fumigating  machine  is 
provided  with  a ventilating  attachment,  which  can  be  used  if  desired. 

The  machine  is  made  bv  the  Clayton  Co.,  22  Craven  Street,  W.C., 
and  costs  about  jCi.ooo.  worth  of  sulphur  w ill  ju'oduce  60,000  cubic 
feet  of  SO.^. 

I he  author  has  had  one  in  use  for  several  years  in  the  large  port  of 
Singapore.  It  is  fitted  in  a steam  lighter  and  can  be  taken  alongside 
vessels.  It  an.swers  well,  anrl  with  care  w ill  give  10  per  cent,  of  SOj. 

The  annexed  is  a cut  of  type  " li." 
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(c)  Chlorine  (Cl). — This  has  considerable  germicidal  effect,  hut 
is  uncertain,  poisonous,  and  destructive. 

It  is  heavier  than  air,  and  combines  with  the  hydrogen  of  water 
in  the  presence  of  light,  liberating  nascent  oxygen,  to  which  its 
disinfecting  virtues  may  be  due.  It  bleaches  nearly  all  organic 
matter,  and  has,  therefore,  a very  limited  application. 

In  practice,  mix,  in  a glazed  earthenware  basin  resting  on  sand, 
4 ozs.  of  water  with  4 ozs.  of  H0SO4,  and  pour  this  over  a mixture 
of  I lb.  of  common  salt  and  J lb.  manganese  dioxide. 

(d)  Oxygen — (e)  Ozone. — These  must  be  nascent  to  have  any 
germicidal  action,  and  are  outside  the  range  of  practical  disinfecting. 

3.  LIQUID  AGENTS. 

(rt)  Corrosive  Sublimate  (HgCb). — This  salt  is  soluble  in  16 
parts  of  cold  water,  or  3 of  hot. 

The  most  convenient  way  is  to  keep  a saturated  alcohol  solution 
(2^  per  ce/it.),  to  which  a little  ammonium  chloride  has  been  added. 
This  will  keep  indefinitely,  and  can  be  diluted  with  water  as  or 
when  required. 

Sea  water  is  well  suited  for  making  perchloride  solutions. 

It  is  decomposed  by  lead,  tin,  copper,  &c. , and,  therefore,  should 
not  be  kept  in  metal  receptacles. 

To  prevent  accidents  with  the  poisonous  colourless  solution  it 
should  be  coloured  with  indigo  or  some  other  dye. 

The  germicidal  action  is  probably  due  to  chemical  action  on  the 
mycoprotein  of  the  germ. 

Insoluble  and  inert  substances  are  formed  with  albuminous 
matter;  its  range  of  usefulness  as  a practical  disinfectant  is,  there- 
fore, very  limited. 

I in  1,000  for  half  an  hour  destroys  non-sporing  bacteria. 

1 in  500  for  one  hour  destroys  spores. 

I in  2,000  for  two  hours  may  disinfect  immersed  articles. 

I in  15,000  will  prevent  putrefaction  and  fermentation. 

(b)  Carbolic  Acid  (CgHjOH). — This  is  the  chief  constituent  of 
the  acid  portion  of  coal-tar  oil.  The  crystals  are  soluble  in  about 
15  parts  of  cold  water;  therefore,  a saturated  solution  is  about 
7 per  cent. 

Solutions  of  2 to  5 per  cent,  are  those  commonly  used,  and  will 
kill  non-spore-bearing  organisms. 

It  cannot  be  relied  on  to  kill  spores. 

It  is  not  destructive  to  fabrics  in  strengths  used,  and,  moreover, 
does  not  actively  coagulate  albumen  as  does  corrosive  sublimate. 
It  can,  therefore,  be  u.sed  for  the  disinfection  of  soiled  linen, 
excreta,  &c.,  and  has  a fairly  wide  range  of  application. 

(c)  The  Cresols. — Tiicrcsol  is  a mixture  of  metacresol  (liquid) 
with  ortho-  and  para-cresols  (solids). 
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It  is  lliree  times  as  powerful,  bulk  for  bulk,  as  is  carbolic  acid. 
A I per  cent,  solution  is  a practical  disinfectant. 

It  is  a prompt  germicide,  does  not  coagulate  albumen,  ami  will 
kill  s[)ore.s. 

/eyes'  Fluid. — This  is  practically  10  per  cent,  of  eresols  xuilli  a 
little  carbolie  acid  held  in  solution  by  soap.  It  is  a dark-brown 
thick  liquid,  forming  a white  emulsion  with  water. 

It  is  equal  or  siqrerior  to  phenol,  and  can  be  used  widely  as 
a good  household  or  (|uarantine  disinfectant. 

Lysol  Contains  about  50  i>er  cent,  of  cre.sols  with  neutral  potash 
so.rp.  It  is  a brown,  oily  liciuid,  mixing  wdth  water  in  all  propor- 
tions, and  forming  a .soapy  licpiid. 

It  is  more  powerful  than  carbolic  acid,  and  ranks  with  tricresol 
as  a germicide.  It  is  an  admiral>le  laboratory  disinfectant  for  clean- 
ing the  hands,  sterilising  sliiles,  i!cc. 

(d)  Formalin  (CIIOII). — .solution  (40  per  cent.)  of  formalde- 
hyde gas  in  w'ater. 

The  remarks  made  on  the  latter  under  the  head  of  gaseous  disin- 
fectants will  equally  apply  to  the  li<iuid. 

It  is  probably  the  most  valuable  disinfectant  we  possess. 

4 per  cent,  solution  is  equal  to  1 in  1,000  HgCk. 

4 per  cent,  solution  is  superior  to  5 per  cent,  carbolic. 

Formalin  is  a true  dcodoiant.  One  smell  is  not  masked  with 

another,  but  odourless  and  sterile  new  compounds  are  formed  with 
allmmen. 

I in  25,000  to  1 in  50,000  will  inhibit  the  growth  and  develop- 
ment of  bacteria  ; i to  4 per  cent,  will  kill  them  in  a very  short 
time.  A minute  trace  added  to  wine  or  milk  preserves  them  for 
a lengthened  time. 

(r)  Potassium  Permanganate  (KMiiO^). — Dark-purple  cry.stal> 
soluble  in  t6  parts  of  cold  and  2 parts  of  boiling  water. 

(Stains  can  be  removed  by  oxalic  acid,  hydrochloric  acid,  or 
lemon  juice.) 

It  readily  gives  up  oxygen  to  organic  matter,  and,  therefore,  i> 
quite  usele.ss  as  a disinfectant  in  the  presence  of  much  organic- 
matter.  .-\part  from  this,  it  is  a germicicle  of  considerable  power. 

I in  833  will  kill  pus  cocci  in  two  hours. 

5 per  cent,  solution  will  kill  spores  in  one  day  (A'och). 

Its  application  is  chielly  in  the  disinfection  of  contaminated  tanks 
and  wells.  Enough  should  be  added  to  give  the  water  tinge 
of  colour. 

Toxicologically,  8 to  to  grains  have  been  ttiken  without  injury  in 
dilute  solution. 

(_/')  Lime  Solutions. — These  are,  u])  to  a certain  point,  both 
efficient  and  cheap.  (,)uicklime  will  destrov  both  organic  mattei 
and  germs.  Slaked  lime  is  made  by  adding  a pint  of  water  to 
2 lbs.  of  lime. 

IVhitesvash  (Ca((Jl  I).jA(|)  i>  u.seful  for  di.-,infecting  walls,  &c. 
It  should  be  freely  applied  to  stables,  outhouses,  and  tjiher  build- 
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ings  after  infection.  It  is  also  useful  for  mixing  with  excreta. 
Cholera  germs  are  destroyed  in  a few  hours  by  a 2 per  cent,  solution 
of  crude  lime. 

Chloride  of  Lime  (CaClOCl),  commonly  called  bleaching 
powder. — It  ranks  with  unslaked  lime  as  a germicide.  It  is 
prepared  by  passing  na.scent  chlorine  over  calcium  hydroxide. 

(inly  a i per  cent,  solution  can  be  made  with  water.  It  bleaches 
and  destroys  fabrics. 

Its  chief  use  is  for  scrubbing  floors  and  woodwork,  and  disinfect- 
ing excreta. 

(i,^)  Ferrous  Sulphate  (FeSOj). — It  is  a good  deodorant.  Its 
germicidal  power  is  very  feeble.  A 5 per  cent,  solution  will 
scarcely  kill  typhoid  bacilli  in  three  days. 

In  the  French  army  a 10  per  cent,  solution  is  much  used  for 
disinfecting  latrines. 

{h)  Zinc  Chloride  (ZnCi)  was  at  one  time  valued,  and  is  still 
used.  It  is  deliquescent,  and  very  soluble  in  water. 

In  I in  500  solutions  it  is  antiseptic — i.e.,  will  inhibit  the  growtli 
of  bacteria. 

(/)  Soap  Solutions. — These  are  not  very  markedly  disinfectant, 
but,  with  hot  water  and  mechanical  cleansing,  they  have  a wide 
range  of  usefulness. 

Medicated  Soaps  are,  as  a rule,  poor.  Carbolic  acid  and  corrosive 
sublimate  can  combine  with  the  soap,  and,  therefore,  their  disinfect- 
ing value  is  diminished.  There  is  very  little  disinfectant  in  the 
soap.  Very  little  soap  is  used,  and  that  is  largely  diluted,  so  that 
the  ultimate  disinfecting  action  is  practically  nil.  M'^Clintock’s 
.soap,  containing  bin-iodide  of  mercury,  is  said  not  to  combine  with 
the  disinfectant,  not  to  attack  metal,  not  to  coagulate  albumen,  and 
is  a good  germicide. 

II.  APPLICATION  OF  DISINFECTANTS. 

Air. — One  of  the  gaseous  agents  should  be  employed. 

Bandages. — Boiling,  steaming,  or  dry  heat. 

Bed  Linen.  — Boiling,  steaming,  or  immersion.  (Wool  will 
shrink  in  boiling.)  5 per  cent,  formalin  for  two  hours,  then  remove 
and  wash. 

Beds. — Hot  catholic. 

Bedding.  — Pressure  .steam. 

Brushes. — If  no  glued  backs,  boil  or  steam  ; if  glued  backs, 
cleanse  in  soap,  wash,  and  immerse  in  s pet  cent,  formalin. 

Books. — These  cannot  be  disinfected  on  shelves.  The  exposed 
.surface,  however,  is  the  only  part  probably  infected  if  the  book  has 
not  been  ojrened. 

'I'liey  .should  he  .stood  open  on  wire  trays  in  a closed  chamber  and 
exposed  for  twelve  hours  to  formalin  vapour  at  a temperature  of 
<So“  C. 

The  binding,  illustrations,  and  print  are  not  injured. 
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Cadavers. — The  corpse  at  death  should  be  wrapped  in  a sheet 

• saturated  with  strong  disinfectant  if  death  has  been  due  to  infectious 
i diseases. 

If  subsequent  cremation  is  nut  feasible,  the  body  should  be 

• surnjunded  with  quicklime  and  the  coffin  tightly  sealed. 

Carriages. — These  may  be  run  into  a closed  shed  and  subjected  to 
t the  vapour  of  formalin  or  SOo,  which  w ill  give  surface  disinfection. 

If  the  vehicle  has  been  used  for  infectious  disease,  all  loose 
I upholstery  should  be  removed  and  separately  dealt  with  ; the  rest 
t of  the  interior  being  saturated  with  a strong  solution  of  formalin, 
I the  woodwork  scrubbed  with  lysol,  and  tlie  whole  then  aired  in 
I the  sun. 

Clothing. — This  may  be  exposed  to  steam,  dry  heat,  gases,  or 
' solutions. 

Leather,  hide,  skins,  fur,  or  woollen  goods  should  not  be  boiled 

• or  steamed. 

Formalin  gas  admitted  to  a chamber  with  a partial  vacuum  is 
. an  admirable  means  of  treating  clothing. 

Steam  is  excellent  for  many  articles,  especially  if  kept  dry  by 
I high  surrounding  temperatures.  .S(  L is  of  little  use  owing  to  lack 
■ of  penetration. 

Colours. — Articles  with  colours  should  not  be  subjected  to  steam, 
1 boiling  water,  .SOo,  or  chlorine.  Solutions  are  also  liable  to  make 
tthem  run.  They  should  be  treated  with  formaldehyde  gas. 

Carpets. — Should  be  first  exposed  to  disinfecting  gas,  such  as 
t formalin. 

Stains  of  excreta  or  discharges  should  he  scrulibed  with  hot 
‘solution  of  lysol.  The  carpet  can  tlien  be  steamed  and  finally 
aired  in  the  sun. 

Curtains.  — Steam. 

Excreta. — Cover  from  tlies,  Ac.  Mix  thoroughly  with  milk  of 
1 lime  (i  of  quicklime  to  S of  w'ater). 

Or  formalin  can  be  incorporated,  acting  both  as  germicide  and 
( deodorant.  When  possible,  incinerate. 

Food. — In  districts  of  cholera,  typhoid,  or  dysentery,  all  salads, 
(celery,  tomatoes,  fruit,  Ac.,  should  be  immerseci  for  half  an  hour  in 
;3  per  cent,  tartaric  acid,  and  afterwards  washed  in  boiled  water. 

‘ Surface  disinfection  of  fruits  and  vegetables  may  also  be  effected  by 
i immersion  in  5 per  cent,  solution  of  formalin  w hich  does  not  harm 
tthem,  and  is  non-poisonous. 

Moors. — -.Soak  in  5 per  cent,  carbolic.  Then  scrub  with  soajr  and 
1 hot  water. 

Furniture. — If  this  has  not  come  in  contact  with  patient  or 
1 infectious  material,  gaseous  disinfection  of  the  room  with  formalde- 
hyde will  be  sufficient. 

If  contamination  has  occurred,  any  upholstery  should  be  removed 
and  burned  ; and  the  woodwork  washed  with  strong  formalin. 

Glass. — This,  as  well  as  china,  porcelain,  Ac.,  should  be  boiled. 

Hands. — A nail-brush  .should  be  used  with  hot  water  and  5 per 
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cent,  of  lysol.  This  is  sufficient  for  any  or  every  circumstance 
if  carefully  carried  out. 

Hats. — Formaldehyde  gas. 

Hotcses. — Treat  each  room  separately  with  formaldehyde  fumiga- 
tions. Subsequent!)-,  wash  throughout  with  hot  water  and  soap, 
air  thoroughly,  re-paper,  paint,  and  whitewash  throughout. 

Instruments  (Schimmelbush’s  method). — Boil  for  fifteen  minutes 
in  a I per  cent,  solution  of  sodium  bicarbonate.  It  does  not  rust  or 
affect  the  cutting  edge. 

Leather. — This,  together  with  skins,  fur,  &c.,  are  ruined  by 
boiling,  steaming,  or  immersing  in  strong  solutions.  Dry  form- 
aldehyde gas  is  probably  the  best  method. 

Mails. — Letters  probably  have,  as  a rule,  but  little  connection 
with  the  spread  of  plague,  cholera,  typhoid,  or  tuberculosis. 

They  are  a grave  source  of  danger  in  smallpox  cases,  although 
exempted  from  sanitary  treatment  by  the  various  sanitary  conven- 
tions. They  also  probably  carr}-  measles  and  scarlet  fever. 

The  best  disinfection  is  to  clip  a tin)'  corner  of  the  envelope,  drop 
in  two  or  three  drops  of  formalin.  Spray  formalin  inside  the  bag, 
and  a fine  spray  between  the  letters  as  they  are  re-inserted.  Then 
tightly  close  the  bag.  By  the  time  it  reaches  its  destination  it 
should  be  quite  safe. 

Milk. — Either  boil  or  pasteurise.  The  latter  method  is  carried 
out  by  heating  to  75°  C.  {180°  F. ) for  half  an  hour,  then  keep  on 
ice.  This  does  not  coagulate  the  casein. 

Money. — Coins  should  be  boiled  for  half  an  hour. 

Paper  money  should  be  sprinkled  with  formalin  and  shut  in 
a warm  box  for  six  hours. 

Paintings. — Uninjured  b)'  formaldehyde,  which,  should  always 
be  used. 

Rags. — Burn,  or  expose  to  steam  under  pressure. 

Rubber. — Injured  by  dry  heat.  Immerse  in  formalin  solution. 

Silk. — Injured  by  steam.  Use  formaldehyde  gas. 

Sputum. — Expectorate  (in  infectious  dise.ases,  such  as  phthisis, 
diphtheria,  &c.)  in  covered  cuspidors  containing  2 per  cent,  lysol. 

The  sputum  should  subsequently  be  burned,  as  also  soiled 
handkerchiefs,  &c. 

Stables.  — Remove  loose  articles  for  treatment  separately.  Hay 
and  straw  should  be  removed  and  burnt.  Spray  throughout  with 
strong  formalin,  and  subsequently  whitewash. 

Tableware. — Boil. 

'Tents. — Spread  in  sun  and  soak  in  formalin. 

Untie. — Add  3 to  5 per  cent,  of  formalin. 

Vessels. — Shipboard  disinfection  will  vary  with  the  disea.se  .at 
stake. 

If  for  plague,  disinfect  all  holds,  cabins,  stores,  &c.,  with  SO.j  gas 
under  pressure  for  some  hours,  keep  shut  up  for  twenty-four  hours 
to  destroy  vermin,  &c.  Then  open,  wash  with  Jeyes’  fluid,  burn 
rats,  paint,  and  whitewash  throughout. 
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If  for  smallpo.x,  much  the  same  procedure,  but  chief  care  directed 
to  the  actual  domicile  of  the  patient. 

If  for  cholera,  the  same  procedure  throughout  the  ship,  though 
less  gas  will  be  needed.  The  bilges  should  al.so  be  pumped  out  and 
Jeye’s  fluid  inserted. 

The  water  tanks  should  be  emptied,  and  steamed  from  the  ship’s 
boilers.  The  stores  also  .should  be  overhauled,  and  any  vegetables 
or  suspicious  fruits,  &c.,  condemned. 

Care  should,  in  all  ca.ses,  be  taken  to  enquire  into  the  nature 
of  the  cargo  and  ballast  which  can  be  dealt  with  as  circumstances 
may  demand. 

If  dry,  SOo  will  practically  damage  no  cargo. 

Cabins  should  be  tightly  sealed  and  formaldehyde  generated  by 
^^'alker’s  method  (q.v.). 

[Calls. — Scrub  with  hot  lysol  solution  or  strong  formalin  solution. 
Re-pajier  and  whitewash  thereafter. 

IVater. — Filter  through  Pasteur-Chamberland  or  Berkefeld  filters, 
and  then  boil. 

Wells. — Do  not  trust  to  potas.sium  permanganate  if  well  is 
infected.  Either  add  some  and  boil  all  water  before  use  (if  the 
well  cannot  be  emptied  or  no  other  supply  is  available) ; or,  if  the 
well  can  be  emptied,  add  i per  cent,  formalin,  scrub,  allow  to 
stand,  and  then  pump  out. 

Or  quicklime  may  be  used  in  the  .same  way,  half  a barrel  being 
.stirred  up. 

f Vool. — Formaldehyde  gas. 
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CHAPTER  XLII. 

THE  BLOOD. 

Morphoi.ogy— Enumeration  oe  Corpuscles — Preparation 
AND  Staining  of  Films. 

Morphology  of  the  Blood. 

I.  Red  Corpuscles  {Erythrocytes). — Biconcave,  non-nucleated, 
circular  discs.  Yellow  colour  due  to  hrenioglobin.  In  health  all 
cells  contain  same  amount  of  haemoglobin.  They  have  no  cell  mem- 
brane. They  have  no  contractile  protoplasm.  The  average 
diameter  is  7 '5  /j.  Average  number  in  man  is  5,000,000  per 
c.mm.  Average  number  in  woman  is  4,500,000  per  c.mm. 
Number  is  relatively  high  for  two  or  three  days  after  birth. 
Number  is  increased  after  fasting.  Number  is  decreased — (i) 
After  food;  (2)  after  prolonged  fatigue;  (3)  during  menstruation; 
(4)  during  pregnancy. 

Pathological  Alterations — i.  Polycythemia  (increase  in  num- 
ber).— Relatively  infrequent.  Occurs  during  fasting.  Occurs  in 
cholera  and  diarrhoea.  May  reach  6,500,000  to  7,000,000  per 
c.mm. 

2.  Oligocythemia  (diminution  in  number). — Of  frequent  occur- 
rence. Occurs  after  htemorrhages.  Occurs  in  anremic  conditions. 
Is  serious  when  number  approaches  one  million.  Is  fatal  below 
half  a million  (Haye/n). 

3.  Macrocythemia  (increase  in  diameter). — Found  with  severe 
amemias.  May  reach  14  (t  in  diameter. 

4.  Microcythemia  (diminished  diameter). — Commonly  found  in 
chlorosis.  May  occur  in  lymphatic  leukaimia.  May  occur  in  Hodg- 
kin’s disease.  Size  may  diminish  to  3 /u  in  diameter. 

5.  Poikilocytosis  (altered  shape).  — M.ay  become  oval,  pear- 
shaped,  or  elongated.  Found  in  most  cases  of  anremia  and 
leukmmia.  Very  pronounced  in  pernicious  anmmia. 

6.  Chlorocytosis  (diminished  hcemoglobin). — Corpuscles  parti- 
ally or  totally  decolourised.  Occurs  in  adynamic  typhoid.  Occurs 
in  hicmorrhagic  smallpox.  P'ound  occasionally  in  Plodgkin  s 
disease.  Found  also  in  chlorosis. 

7.  Chromatophiha  (elective  staining  reaction). — In  circulating, 
living,  blood-red  corpu.scles  do  not  .stain  {achromatophtha).  When 
dead  and  fixed  they  only  take  the  acid  stain  in  a mixture  of  aniline 
colours.  This  is  the  normal  reaction  {moiiochroniatoplnha). 
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In  pathological  conditions — c.g,,  ana'mia,  measles,  scarlet  fever, 
■smallpox,  typhus,  iS;c. — they  may  lose  their  elective  property  and 
• stain  with  several  colours  {polycliromatophilia). 

S.  Nuclecoythemia  (nucleated  red  cc>q5uscles). — Present  in 
i intrauterine  life  and  certain  pathological  conditions.  Generally  of 
I two  sizes. 

(a)  Normoh/as/s. — Diameter  as  in  ordinary  corpuscle  (7 ’5  /x). 

! Nucleus  usually  single  and  round  (or  oval),  .^mailer  than  the 
I nucleus  of  a lymphocyte.  Usually  eccentrically  situated.  Stain.s 
'very  deeply.  Found  in  primary  and  .secondary  anremias  and  spleno- 
I medullary  leukmmia.  Indicates  a severe  anminia,  hut  one  in  which 
. an  effort  is  being  made  to  regenerate  {Coles). 

(/')  Ahigalohlasts. — Diameter  10  to  15  /x.  Nucleus  may  occupy 
t two-thirds  of  the  cell.  Stains  less  deeply  than  normoblast.  I’roto- 
[ plasm  stains  deeplv  with  eosin.  Occur  in  f<etal  red  medulla. 

1 Found  in  pernicious  anmmias.  Are  signs  of  perversion  of  hmmo- 
i genetic  action  of  the  marrow.  Indicate  retrogression  ofadegencr- 
. ative  nature  ( Coles). 

II.  White  Corpuscles  {Leucocytes).  — Spherical  ma.s.ses  of 
protoplasm.  Contain  no  ha;moglobin.  Undergo  amoeboid  move- 
tment.  Some  of  them  are  phagocytic.  Vary  in  size  from  6 to  r i /x. 
.Average  number  6,000  to  S,ooo  per  c.mm.  Proportion  of  white  to 
ired  I to  500.  Number  increa.sed  during  first  few  days  of  life. 

Increase  of  18  to  20  per  cent,  after  a meal.  Increase  more  pro- 
tnounced  after  protcid  than  mixed  diet.  No  appreciable  difference 
during  fasting.  Slight  increase  during  pregnancy.  Increase  is 
(called  Leucocytosis.  Decrease  is  called  Leucolysis.  Leucolysis 
does  not  occur  as  a physiological  condition,  except  to  a slight 
( extent  during  fasting. 

Proportion  of  Leucocytes  in  Normal  Blood. 

Polymorphonuclear,  . 

Lymphocytes,  . 

Large  mononuclear,  . 

Eosinophiles, 


Differentiation  of  Leucocytes— Lymphocytes.  .-\  normal  con- 
stituent of  blood.  .Smallest  of  all  leucocytes,  .Size  c(|ual  to  or  Irss 
than  red  corpuscle.  Diameter  6 to  7'5  Single  large  round 
nucleus  occujjying  nearly  whole  cell.  Stain  more  deeply  and  more 
quickly  than  other  leucocytes.  Coiislilulc  25  per  enit.  of  leueocylcs 
in  blood.  Number  increased — (i)  after  food;  (2)  in  lymphatic 
leukocythemia.  Number  diminished— ( i ) during  stan  ation  ; (2) 
lymphatic  gland  disease.  Originate  from  lymphatic  ti.ssue.  Pro- 
bably are  immature  forms  of  large  mononuclear.  Neither  amojboid 
nor  phagocytic. 

Large  Mononuclear  Leucocytes. — Normal  consiiiuents  (if 


70  per  cent. 

25  0 

4 .. 
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blood.  Measure  S to  12  /u  in  diameter.  Protoplasm  contains  no 
granules.  Protoplasm  stains  slightly  with  basic  aniline  dyes. 
Nucleus  is  large,  round  (or  oval),  and  occasionally  kidney-shaped. 
Nucleus  stains  faintly.  Actively  amceboid  and  phagocytic.  Con- 
stitute 4 per  cent,  of  leucocytes  in  blood.  Number  increased  in 
cachectic  states. 

Polymorphonuclear  Leucocytes.  — Normal  constituents  of 
blood.  Measure  7 '5  to  9 '5  /x  in  diameter.  Protoplasm  contains  fine 
granules.  The  granules  stain  with  acid  aniline  dyes.  Stained  with 
eosine  and  hmmatoxylin,  the  protoplasm  is  uniformly  pink,  and  no 
granules  can  be  made  out  with  a -515  objective.  Nuclei  are  3 to  6 in 
number,  and  round  or  oval  in  shape,  connected  by  thin  threads  of 
chromatin.  Nuclei  stain  deeply.  The  corpuscles  are  actively 
amoeboid.  They  are  also  phagocytic.  Pus  consists  mostly  of  poly- 
morphonuclear cells.  They  constitute  70  per  cent,  of  the  leucocytes 
in  normal  blood.  Number  is  increased  in  acute  inflammatory 
diseases,  leukremia,  secondary  antemia,  &c.  Number  is  diminished 
in  long-continued  non-inflammatory  fevers,  in  pernicious  anx-mia,&c. 

Eosinophile  Cells. — Normal  constituent  of  blood.  In  size  are 
between  large  mononuclear  and  polymorphonuclear.  Diameter, 
10  to  II  \x.  Protoplasm  has  highly  refractile  granules.  Granules 
have  great  affinity  for  acid  aniline  dyes,  especially  eosine.  Nucleus 
may  be  single,  double,  or  indented.  Generally  horse-shoe  shaped. 
Nucleus  usually  eccentric,  and  does  not  stain  as  deeply  as  poly- 
morphonuclear. They  are  amcEboid.  They  are  n<rt  phagocytic. 
Usually  constitute  i per  cent,  of  leucocytes  in  blood.  They  may 
reach  ii  per  cent,  in  healthy  blood.  Relatively  numerous  up  to  13 
or  14  years  of  age.  Number  is  increased  in  asthma,  skin  diseases, 
and  helminthiasis.  Number  is  diminished  in  croupous  pneumonia, 
when  they  may  even  be  absent. 

Myelocytes  (marrow  cells).  — Never  present  in  normal  blood. 
Occur  in  bone  marrow.  May  reach  size  of  20  m.  Protoplasm  con- 
tains fine  granules.  Granules  are  basophile.  Nucleus  is  single  and 
often  indented  or  lobed.  Nucleus  stains  only  faintly.  Occur  in 
blood  in  small  numbers  in  chronic  cachexias,  ancemias,  syphilis,  &c. 
Occur  in  enormous  numbers  in  spleno-medullary  leukxmia. 

Mast  Cells  (granular  basophiles). — Never  present  in  normal  blood. 
Found  in  bone  marrow  and  connective  tissue.  Often  exceed  20 
in  diameter.  Protoplasm  has  dense  granules  obscuring  nucleus. 
Granules  stain  deep  purple-blue  with  dahlia  and  methylene  blue. 
Unstained  granules  not  very  refractile.  Nucleus  stains  veiy  faintly, 
and  appears  as  a cavity.  They  are  non-amceboid  and  non-phago- 
cytic.  They  are  very  rare  in  the  blood.  Have  been  found  in 
leuktemia  and  in  the  reaction  stage  of  cholera. 

III.  Blood  PlatBS  (Hcematoblasls). — Third  corpuscular  elements 
of  blood.  Discovered  by  Hayem.  Round  or  oval  bodies.  Diameter 
2 to  3i  /X.  Faintly  yellow  and  slightly  granular.  Remarkably 
adhesive,  quickly  clustering  together,  and  becoming  spinous.  Stain 
faintly  with  aniline  dyes,  having  an  amphophile  reaction. 
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Number,  250,000  per  c.mm.  Function  is  I'or- 
! Illation  of  white  lilood  clot. 

Number  increased  in — (i)  non-lebrile  ana.Miiias; 
i.(2)  ha-morrha^es ; and  (3)  leucocythemia. 

Number  dimini.shed  in— (i)  infectious  fevers; 
.(2)  starvation  ; and  (3)  advanced  cachexia. 

Number  unaltered  in  tuberculosis  and  pneti- 


Enumeration  of  Blood-Corpuscles. 

Gower's  Hsemocytometer  is  the  one  in 
imore  general  use  in  England,  but  is  .somewhat 
^complicated  and  costly.  In  this,  995  c.mm.  of 
-saline  solution  are  measured  and  put  in  the  mi.xing 
jar.  5 c.mm.  of  blood  are  then  drawn  into  a 
ccapillary  pipette  ami  blown  into  the  diluting  fluid, 
■which  is  tlien  mixed  with  a glass  stirrer.  .V 
Idrop  of  this  diluted  mixture  is  placed  in  the 
■ counting  cell,  and  covered  with  a cover-glass. 
lEach  .square  measures  c.mm.,  and  the  dilu- 
tion is  i in  200.  Therefore,  the  calculation  is — 


if  No.  of  corpuscles  1 

l\counted  X 200  X 500  / _ No.  of  corpuscles 
2No.  of  squares  counted 


per 

I c.mm  of  blood. 


IffJ 


rhe  Thoma-Zeiss  Hsemocytometer  is  a 

more  convenient  and  accurate  instrument.  A 
^pipette  which  can  be  carried  in  a small  case  not 
rmuch  larger  than  that  of  a clinical  thermometer 
■ and  a small  bottle  containing  about  30  drops  of 
diluting  fluid  are  the  only  necessary  impedi- 
menta. 

rhe  blood  is  drawn  into  the  pipette  (Fig.  86) 
up  to  the  mark  i 'o.  The  end  of  the  pipette  is 
then  wiped  and  immersed  in  the  diluting  fluid, 
which  is  carefully  drawn  in  until  the  whole  reaches 
tthe  mark  tot.  The  dilution  is  thus  i in  too,  and 
ithe  wdiole  can  be  kept  until  some  convenient  time 
for  examination. 

On  the  examining  slide  the  depth  of  the  cavity 
is  O'l  mm. 

The  16  large  si|uares  cover  an  area  of  i .sq.  mm. 

I Each  of  lhe.se  squares  is  divided  into  25  smaller  ,.-j„ 
squares.  Hence,  each  of  the  smaller  squares  con- 
tains xV  iV  ^ (it’oti  c.mm.).  The  calculation, 

'will  he- 


p's 


Pipette, 
therefore. 
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No.  of  corpuscles  counted  x loo  x 4,000  No.  of  corpuscles 
No.  of  small  squares  counted  ~ per  c. mm. 


Blood  Examination. 

Examination  of  the  blood  is  often  of  such  extreme  importance 
that  a thorough  knowledge  of  technique  is  indispensable  to  the 
tropical  practitioner  or  worker. 

Normal  as  well  as  abnormal  blood  should  be  readily  recognised. 

The  number,  proportion,  and  characters  of  blood  cells  have  been 
already  dealt  with.  It  now  remains  to  consider  the  methods  of 
practical  blood  e.xamination. 

The  best  time  for  the  beginner  to  examine  malarial  blood  is  just 
at  the  end  of  the  apyrexia  [PrtL  Med.  Jounu,  tgth  October,  1895) 
when  the  parasites  are  pigmented  and  large. 

It  is  often  necessary  to  observe  the  blood  while  still  alive  and 
fresh.  Only  thus  can  certain  vital  changes  be  observed,  such  as 
movements  of  filarire,  trypanosomes,  &c.,  dev'elopmental  stages  of 
parasite  growth,  amoeboid  and  phagocytic  properties  of  leucocytes. 
We  can,  therefore,  divide  the  subject  into  two  parts. 

I.  Examination  of  Fresh  Blood— i.  CoversHp  Method.— 
The  method  is  to  obtain  a drop  of  blood  on  a coverslip.  This  may 


t'ig.  87.— Coverslip. 


be  got  from  the  finger  or  the  lobule  of  the  ear.  The  latter  is  the 
more  convenient,  cleaner,  and  less  painful  place.  It  is  first  cleaned 
with  a little  alcohol,  and  wiped  dry  with  a clean  rag.  A puncture 
is  then  made  with  a needle  (either  an  ordinary  or  a surgical  one), 
sterilised  by  passing  it  through  the  flame  of  a spirit  lamp,  or,  at 
a pinch,  a burning  match. 

A small  drop  of  blood  is  squeezed  out  and  taken  up  on  the  centre 
of  a clean  coverslip  (Fig.  87).  This  is  dropped  at  once  on  to  a 
slide  when  the  live  blood  spreads  out  and  can  be  examined. 

In’  a well-made  film  by  this  method,  three  zones  are  apparent. 
In  the  centre  there  is  mainly  serum  with  a few  scattered  corpuscles. 
At  the  outer  edge  the  film  is  thick  and  irregular,  with  the  corpuscles 
in  rouleaux. 
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Preparation  of  Films. 

The  intermediate  area,  which  is  the  best  for  the  examination  of 
I red  corpuscles  and  parasites,  the  corpuscles  will  he  found  fairly 
[ plentiful  and  flat,  and  not  to  any  extent  overlap])ing. 

To  get  good  films  the  slides  and  coverglasses  must : — 

a.  Be  free  from  grease. 

h.  Be  free  from  grit ; and 

c.  They  should  both  be  slightly  warmed  just  before  the  operation. 

d.  The  drop  of  blood  should  be  sufficiently  small  not  to  reach  the 
ledges  of  the  coverglass  when  it  has  spread. 

2.  Braddon's  Method. — A drop  of  blood  is  obtained  in  the  same 
iway  as  before.  A coverglass  free  from  grit  and  grease  is  jilaced  on 


an  equally  clean  slide,  so  that  its  edge  corresponds  with  the  ediie  of 
t the  slide. 

Vaseline  is  then  applied  to  the  sides  of  the  coverslip  and  part  of 
the  posterior,  but  not  to  the  edge  corresponding  to  that  of  the  slide 
(Fig.  88). 

If  the  edge  of  the  slide  be  applied  to  the  dro|i  of  blood,  the  latter 
"will  spread  by  capillaiy  attraction  and  give  a film  good  enough  for 
examination. 

The  slides  can  be  prepared  at  home  or  in  the  lalioratoi)',  and 
taken  in  a box  for  use. 

Vaseline  is,  however,  a messy  thing.  The  coverglass  may  slip 
■with  a shake  or  jar,  the  vaseline  may  get  on  the  objectives.  A 
modification  may,  therefore,  be  used.  The  fjllowing  is  the  author’s 

27 
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practice  : — The  coverglass  having  been  applied  to  the  slide  as  before, 
a glass  rod  (or  even  a penholder)  may  be  heated  in  a lamp  flame 
and  rubbed  on  a cake  of  hard  paraffin,  and  immediately  applied  to 
the  sides  of  the  coverslip  (Fig.  89). 


If  this  operation  is  performed  a couple  of  times  on  both  sides  of 
the  coverslip,  it  will  act  as  a cement  which  is  dry  in  a second. 
The  coverglass  cannot  slip.  The  microscope  objectives  cannot  be 
covered  with  vaseline,  and  no  application  is  even  necessary  on  the 
third  side  of  the  coverslip. 

If  it  is  required  to  stain  the  fresh  blood,  Braddon’s  solution  may 
be  used : — Pot.  cit.  i,  meth.  blue  J to  2,  w'ater  too. 

To  use  this  by  method  i,  a drop  of  the  stain  is  placed  on  the 
slide,  and  the  coverslip  with  the  blood  is  dropped  on  to  it  so  that 
they  mix. 

To  use  it  by  method  2,  a drop  or  two  of  the  stain  is  placed  on  the 
ear  or  finger,  and  the  needle  puncture  is  made  through  this  drop,  so 
that  the  exuding  blood  may  mix  with  the  stain. 

Living  red  corpuscles  do  not  take  the  stain,  but  the  disadvantage 
of  the  method  is  that  the  water  in  the  applied  stain  liberates  the 
hremoglobin,  and  the  dissolved  htemoglobin  precipitates  the  stain,  or 
debris  is  stained  by  the  stain.  This  occasionally  gives  rise  to  a 
complicated  stained  arrangement  in  the  interior  of  the  red  corpu.scles 
which  may  be  mistaken  for  parasites. 


II,  Examination  of  Dried  Films.— This  is  a most  useful 
way  of  examining  blood,  as  the  films  can  be  stored  or  transmitted 
for  sub.sequent  examination  either  before  or  after  staining. 

To  get  good  films  it  is  essential  that  the  skin  should  not  be 
touched  when  obtaining  the  drop  of  blood,  and  also  that  the  .slide 
should  be  clean  and  free  from  grease. 


Kig-.  89. — Fixing  coverslip. 


Fig.  90. 
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Method  I. — Take  up  a drop  of  blood  on  the  edge  ol  a microscope 
slide,  and  bring  the  drop  in  contact  with  another  slide  near  its  end 
(Fig.  90). 

Wait  until  the  drop  has  spread  across  the  slide  (Fig.  91),  and 
then  push  the  one  along  the  other  (Fig.  92). 


The  thickness  of  the  blood  film  can  be  varied  by  changing  the 
angle  between  the  two  slides. 

An  acute  angle  will  give  a thin  film  ; an  obtuse,  a thick  one. 

For  examination  for  the  malarial  parasite,  an  angle  of  45°  is  about 
right  (Fig.  92). 


Method  2. — A drop  of  blood  is  taken  on  a slide,  near  one  end 
(Fig-  93)- 

A shaft  of  a straight  needle  is  then  applied  to  it,  till  the  blood 
•spreads  by  capillary  attraction  along  the  shaft  of  the  needle  (Fig. 
' 94). 


93- 

The  needle  is  then  drawn  along  the  slide  (Fig.  95),  and  a good 
I film  should  be  obtained. 

Method  3. — The  end  of  a strip  o[  cigarette  paper  is  brought  in 
(contact  with  the  drop  of  blood,  and  is  then  applied  to  the  end  of  a 
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slide.  The  blood  spreads  out,  and  by  pulling  the  free  end  right 
along  the  slide,  a somewhat  indifferent  though  usually  workable 
film  will  be  left. 


Films  made  in  any  of  these  ways  should  not  be  heated,  but  should 
be  dried  quickly  in  the  air  by  movement. 

This  completed,  it  should  be  fixed,  or  else  water  manipulations 
would  dissolve  the  hremoglobin  and  wash  off  the  film. 


Fixation  of  Films. — There  are  various  methods,  c.g. : — 

1.  With  Leishman’s  staining  no  previous  fixation  is  necessary. 

2.  Immerse  in  alcohol  five  or  ten  minutes,  and  then  dry  in  air. 

3.  Immerse  in  alcohol  i,  ether  i,  for  five  minutes,  and  then  dry 
in  air. 

4.  Expose  to  vapour  of  formalin  for  two  minutes. 

Films  thus  fixed,  if  kept  in  a dry  place,  can  be  stained  at  leisure. 
Staining  of  Films. — A general  consideration  of  stains  will  be 
found  in  Chapter  xxxix.  of  this  volume. 
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I therefore  give,  here,  only  the  technique  of  the  two  best  working 
\ stains  for  blood  work. 

1.  Eosine  and  H.'EMATOXYLIX  give  excellent  and  reliable  pre- 
iparations  for  blood  examination.  The  following  is  the  process 
.adopted  by  Coles  : — 

a.  Films  are  dried  and  fixed  as  mentioned. 

h.  They  are  then  stained  in  eosine  (o'5  per  cent.  sol.  in  [50  per 
(cent.]  alcohol)  for  half  a minute,  time  not  important. 

r.  Washed  in  water,  and,  while  wet, 

d.  Stained  in  hivniatoxylin  half  to  ten  minutes  (filtering  the 
‘solution  before  use). 

I Immatoxylin, 

Alum, 

; Distilled  water,  . 

Alcohol, 

Camphor,  . 

M. 

(This  solution  can  be  used  after  two  months,  and  can  be  used  for 
■.some  yeans.  Dilute  with  an  etpial  volume  of  water  for  u.se. ) 

c.  Wa.shed  well  with  filtered  water.  Dried  in  air.  Cleared  with 
jxylol.  Mounted  in  balsam. 

The  advantages  of  this  method  are  : — 

(rt)  Etjuality  of  stain  intensity. 

(b)  Red  corpuscles  brightly  stained  with  eosine. 

. (i  ) Do  not  fade  with  prolonged  washing. 

(</)  Mo  granules  of  stain  or  dirt. 

(e)  Staining  time  not  nece.ssarily  exact. 

(/)  Equally  excellent  for  all  pathological  conditions. 

2.  Leishman’s  St.\i.\. — Dr.  Leishman  prepares  his'  stain  as 
/follows ; — 

(a)  A I per  cent,  solution  of  Grubler's  methylene  blue  in  distilled 
(water,  is  made  alkaline  by  0’5  per  cent,  of  sod.  carbonate.  The 
‘Solution  is  then  heated  to  65°  C.  for  twelve  hours,  and  then  allowed 
tto  stand  for  ten  days. 

(b)  A I in  1000  solution  of  Grubler’s  eosine  (Extra  B)  is  made. 

Equal  volumes  of  these  two  solutions  arc  mixed  in  an  open  ve.ssel 
and  allowed  to  stand  six  to  twelve  hours  with  occasional  stirring. 

The  precipitate  is  collected  on  a filter,  washed  with  distilled  water, 
and  the  insoluble  residue  dried  and  powdered. 

The  stain  in  this  dried  form  can  be  obtained  from  Grubler  or  his 
I English  agents,  also  from  Burroughs  & Wellcome. 

/■br  use. — 0'i5  grm.  of  the  stain  is  dissolved  in  too  c.c.  ol  ])ure 
I methyl  alcohol. 

Method  of  Staining.  — Films  of  blood,  or  smears  from  marrow, 


too  c. 


; c.c. 


small  piece. 
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spleen,  buboes,  &c.,  are  made  in  the  usual  way  on  perfectly  clean 
coverglasses  or  slides,  and  allowed  to  dry  in  the  air. 

No  fixation  is  necessary. 

The  film  is  covered  with  a few  drops  of  the  stain,  and  rotated 
gently  for  one  minute. 

Double  the  quantity  of  distilled  water  is  then  added,  and  inti- 
mate mixture  hastened  by  rotation.  The  diluted  stain  is  allowed  to 
remain  for  five  minutes,  after  which  it  is  gently  washed  off  with 
distilled  water,  and  left  in  water  for  one  minute.  It  is  then  dried 
and  mounted. 

The  process  is  simplicity  itself,  for  the  whole  operation  can  be 
completed  in  seven  or  eight  minutes  ; and  no  reagents  are  necessary 
beyond  a few  drops  of  the  stain  and  a little  distilled  water. 

The  part  of  the  procedure  in  which  the  film  is  allowed  to  soak  in 
distilled  water  for  a minute  after  staining  and  washing,  has  a triple 
importance. 

It  intensifies  the  Romanowsky  staining. 

It  removes  the  remains  of  the  deposit. 

It  turns  the  red  corpuscles  pink. 

Appearances  in  Successful  Films  Stained  with  Leislunan' s Stain, 
— I.  Red  corpuscles.  Transparent  pink. 

2.  Polymorphonuclear  leucocytes.  Nuclei  purple-red. 

3.  Large  mononuclear  leucocytes.  Nuclei  ruby-red.  Protoplasm 
pale  blue. 

4.  Lymphocytes.  Nuclei  ruby-red  (more  deeply  stained). 

5.  Eosinophile  cells.  Nuclei  ruby-red.  Granules  pale  pink. 

6.  Mast  cells.  Nucleus  red.  Granules  purple-black. 

7.  Nucleated  red  corpuscles.  Nucleus  black.  Protoplasm  grey. 

8.  Bacilli,  &c.,  blue. 

9.  Malarial  parasites,  blue,  with  ruby-red  chromatin. 

10.  Trypanosomes,  purple-red,  with  red  nucleus,  centrosome,  and 
flagellum. 

To  FIND  Crescents.  — Mauson  advocates — i.  A thick  film 
taken  and  dried. 

2.  Dipped  in  water  one  or  two  seconds. 

3.  Fixed  by  alcohol  on  the  wet  slide. 

4.  Then  stained. 

Better  alternative  method  is  {Coles') — i.  Thick  film  dried. 

2.  Fixed  in  alcohol. 

3.  Immersed  in  acetic  acid  (2  drops  to  a watchglass  of  water). 

4.  Washed.  Stained  and  mounted. 

To  Stain  Fi.ageu.ated  Body. — Mauson  recommends  {Brii, 
Med.  /ourn.,  loth  July,  1897) — i.  Oblong  hole,  ix§  inch  cut  in 
centre  of  thick  strip  of  blotting-paper  3 x i inch. 

2.  Strip  moistened  with  water,  and  laid  on  .slide. 

3.  Another  slide  is  taken  and  breathed  on  : and  a droji  of  crescent- 
positive blood  spread  on  it. 
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4.  Immedialely  placed,  film  downwards,  over  the  blolling-paper 
cell. 

5.  After  three-quarters  of  an  hour,  slide  removed  and  dried  over  a 
spirit  lamp. 

6.  Then  fixed  in  absolute  alcohol  for  five  minutes. 

7.  A few  drops  of  to  per  cent,  acetic  acid  poured  on  to  film,  and 
left  till  hemoglobin  dissolved  out. 

8.  Washed,  dried,  and  stained. 

9.  Washed,  dried,  and  mounted. 


• .▼  y: 
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APPENDIX  I. 

INTERNATIONAL  SANITARY  CONVENTIONS, 

Beiiiff  a kksl'mk  gleaned  from  a Trkatisic  on  Ti.acuk, 
by  Fuok.  W.  J.  R.  Si  Ml' son, 
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“WriH  the  disappearance  of  plague  from  Egypt  and  Turkey  in 
the  middle  of  the  nineteenth  century,  the  same  urgency  for  pre- 
caution against  the  spread  of  plague  no  longer  continued.  The 
lazarettos,  quarantines,  and  cordons  sanitaires  were  now  used  to 
meet  the  invasion  of  cholera.  It  was  considered  advisable  that  in 
limes  of  danger,  representatives  of  the  European  Powers  should 
meet  and  discuss  the  means  of  defence  which  might  be  adopted  in 
common,  for  frontier  and  for  seaport.” 

The  following  are  the  chief  International  Conventions  : — 

\st  Co}tvention  at  Paris,  1852. 

'^■nd  ,,  ,,  Constantmoplc,  1866. 

yd  ,,  ,,  Vienna,  1874. 

Here  the  guiding  principle  of  action  was  changed,  the  state  of 
health  of  those  on  board  a ship  being  considered,  rather  than  the 
fact  that  it  had  arrived  from  an  infected  port. 

The  period  of  incubation  became  the  limit  of  detention. 

4i/i  Convention  at  Rome  in  1S85. 

At  this  it  was  determined  that  quarantines  and  cordons  for 
cholera  were  useless. 

yh  Convention  at  Venice,  1892. 

(>th  „ „ Dresden,  1893. 

^th  „ „ Paris,  1894. 

These  three  conventions  had  reference  to  cholera.  No  special 
points  of  note  occurred. 

In  the  latter  year  the  bacillus  of  plague  was  isolated  for  the  first 
time,  and  with  the  occurrence  of  a plague  pandemic,  international 
attention  was  forcibly  drawn  to  the  matter,  resulting  in  two 
important  conventions. 

“In  /(?97”  the  8fh  Internatiofial  Convention  “of  the  European 
Powers  was  held  at  Venice,  and  an  agreement  was  signed,  in  which 
it  was  agreed  that  certain  protective  measures,  having  for  their 
object  efficiency,  but  at  the  same  time  the  avoidance  of  unneces- 
sary restrictions  on  commerce,  should  be  put  into  force  against 
the  threatened  invasion  of  plague  from  the  East.”  Infringement 
by  any  one  of  the  signatories  might  result  in  stringent  measures 
being  enforced. 

The  idea  at  the  time  was,  that  the  spread  of  plague  was  associated 
with  sick  persons  and  their  eflects,  and  that  the  detention  of  contacts 
should  be  based  on  the  period  of  incubation. 

The  chief  regulations  were  as  follows  : — 

1.  International  notification  of  the  occurrence  of  plague. 

2. '  Medical  inspection  of  crew  and  passengers  leaving  infected 
ports. 

3.  .Special  precautions  as  to  such  ships  when  passing  through  the 
Red  Sea  or  Persian  Gulf. 

4.  .Special  precautions  re  pilgrims  from  an  infected  country. 
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5.  Procedure  re  vessels  arriving  from  an  infected  pcii  t. 

Such  vessels  are  Healthy,  if  they  have  left  the  infected  port  for 
ten  days  and  had  no  plague. 

They  are  considered  suspected  if  they  have  had  plague  on  board, 
but  no  cases  during  the  previous  twelve  days. 

If  cases  have  occurred  within  that  time,  they  are  termed  infected. 

All  ships  from  infected  ports  are  subject  to  medical  inspection  on 
arrival.  “ Healthy”  ships  are  to  be  given  free  pratique  on  arrival, 
but  passengers  and  crew  have  to  submit  to  surveillance  for  ten  days 
from  the  date  of  leaving  the  infected  port. 

If  the  ship  is  a “suspected”  one,  disinfection  of  ship  and  baggage, 
&c. , is  undertaken  as  well  as  the  observation  of  crew  and  passengers 
in  their  own  homes. 

With  an  “ infected  ” ship,  the  sick  are  landed  and  isolated.  The 
crew  and  passengers  are  liable  to  be  isolated  at  a quarantine  station, 
or  on  board  till  they  have  obtained  free  [)ratique.  Thorough  disin- 
fection of  ship  and  contents  is  re(|uired. 

6.  Disinfection  of  merchandise  and  baggage  is  now  to  be  carried 
out  instead  of  the  old  system  of  ((uarantine.  The  importation  of 
susceptible  goods  may  Ire  either  prohibited,  or  the  goods  subjected 
to  disinfection  at  the  option  of  the  government  concerned. 

The  definition  of  such  susceptible  goods  liable  to  be  prohibited 
is  ; — 

(a)  Used  linen,  clothing,  personal  effects,  and  bedding. 

(b)  Rags,  including  those  carried  in  bales  as  merchandise. 

{(•)  Old  sacking,  carpets,  and  embroidery. 

(«0  Raw',  untanned,  and  fresh  hides. 

(e)  .Animal  refuse,  horse  hair,  silk,  and  wool. 

(/')  Human  hair. 

7.  Quarantine  on  land  frontiers  for  travellers  and  merchandise  is 
abolished. 

8.  With  the  excejition  of  parcels,  there  is  no  disinfection  of,  or 
restrictions  as  to,  mails. 

9.  Medical  inspection  at  railways,  custom  houses,  and  special 
Stations,  and  the  surveillance  of  travellers  from  an  infected  area,  are 
the  measures  which  should  be  adojited. 

10.  Gipsies,  vagabonds,  emigrants,  and  other  large  bodies  of  people 
are  subject  to  special  measures  at  the  option  of  each  government. 

Note. — This  convention  was  not  sii^ned  liv  rortngal,  Turkev.  (treece,  or 
Servia. 

The  9///  International  Convention  was  held  in  Pari.i  in  1903. 

Since  the  Venice  Convention  there  had  been  .small  outbreaks  of 
plague  in  Oporto  in  1899,  in  Glasgow  in  1900,  in  Naples  in  1901, 
and  in  Marseilles  in  1903,  and  in  none  of  the.se  cases  was  the 
infection  traceable  to  human  imported  cases. 

Much,  moreover,  had  been  learned  during  the  six  years  about  the 
disease. 

For  instance,  that  rats  are  susceptible,  and  that  there  is  a con- 
nection between  rat  plague  and  human  plague  ; that  infected 
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animals,  clothing,  and  other  material,  as  well  as  infected  humar 
beings,  are  means  of  transporting  plague. 

Acting  on  this  knowledge,  the  regulations  of  this  Paris  Con^ 
vention  of  1903  confirm  those  of  the  Venice  Convention,  except  in  itvi 
important  respects : — 

{a)  The  period  of  detention  of  infected  ships  is  reduced  from  ter 
to  five  days. 

(6)  In  addition  to  disinfection,  all  rats  must  be  destroyed. 

The  creation  of  an  international  sanitary  office  at  Paris,  to  receive 
and  transmit  sanitary  information,  was  agreed  to  as  desirable. 

1 Local  measures  on  the  part  of  the  signatories  usually  devolve  or 
municipal  or  government  sanitary  authorities. 

Any  additional  measures  may  be  taken  as  long  as  they  do  not  run 
Counter  to  the  principles  of  the  conventions. 

Arrangements  are  accordingly  made  to  provide  for — 

(rt)  Medical  inspection  of  ships  from  infected  ports. 

(l>)  Isolation  hospitals  for  incoming  cases. 

(c)  Segregation  buildings  or  camps  for  observation  purposes.  . 

(d)  Suiweillance  ashore. 

(e)  Disinfection  of  suspected  and  infected  ships,  linen  and  luggage 

(f)  Destruction  of  rats  on  ships  from  infected  ports. 

(p)  Prevention  of  infected  or  suspected  ships  from  mooring  a 
wharves  before  rats  have  been  destroyed. 

(h)  Inspection  of  fruit,  grain,  and  other  cargo  from  infectee 
centres,  to  prevent  the  admission  of  rats. 

Until  recently  the  destruction  of  rats  on  ships  was  a difficult  ana 
costly  process.  The  matter  is  now  solved  by  the  Clayton  proces 
of  fumigation  with  SOo,  which  gas  has,  moreover,  the  advantage 
germicidal  and  insecticidal  properties. 
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VEGETABLE  POISONS  IN  THE  TROPICS. 
By  II.  M.  Ridi.ev,  M.A.,  F.R.S.,  F.L.S. 
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Vege  table  poisons  are  limited  to  comparatively  few  orders. 

I he  following  scheme  will  show  at  a glance  the  poison-bearing 
Classes  and  orders  : — ® 

1.  Group. — Phallophyta, 

{a)  Class. — Fungi. 

Order  ; — Basidiomycetes. 

2.  Group. — Phanerogamia. 

(a)  C LASS . — Monocotyledoues. 

Orders  : — Palmacea;. 

Graminece. 

Liliacete. 

{b)  Class. — Dicotyledones. 

1.  Series. — Monochlawydecr. 

Order  : — Urticacere. 

2.  Series. — Thalamifloriz. 

Orders  : — Ranunculacete. 

?vlenispermacete. 

3.  Series. — Discijio  7‘iS* 

Orders  : — Rutaceae. 

Anacardiacea;. 

EuphorbiaceK. 

4.  .Series. — Calycijloric. 

Order  : — Leguminoste. 

5.  Series. — Hypugyna:. 

Orders  : — Solanacete. 

Loganiacew. 

Apocynacea'. 

Plumbaginaceae. 

6.  Series. — Epigymc. 

Order  : — Lobeliacea. 

Of  the  above  orders,  almost  all  the  poisonous  vegetable  products 
occur  in  the  four  orders  : — 

Loganiacem,  Apocynacea,  Euphorbiacea,  and  Leguminosa'. 

P'or  purposes  of  convenience,  this  paper  is  divided  in  four  sections. 

1.  The  internal  vegetable  poisons  arranged  in  the  alphabetical 
order  of  their  popular  names. 

2.  The  injectton  poisons  which  must  be  introduced  into  the  skin 
or  blood  rather  than  into  the  intestinal  tract. 

3.  The  drug  poisons  : that  is  to  say,  the  poisonous  products  of 
certain  tropical  plants  which  in  themselves  are  not  sufficiently 
potent  to  cause  harm  ; but,  when  extracted,  form  dangerous  drugs, 
and  can  be  procured  on  the  market  as  such. 

4.  Chemical  analysis  for  detection  of  alkaloids  and  vegetable 
poisons. 
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SECTION  I. 

Internal  Vegetable  Poisons, 

AcoKANTiiiiRA  VEMCNATA. — -Nat.  Ord.,  -\pocynacea;.  A native 
of  East  and  South  Africa.  Native  names — Dutch,  “Giftboom’’; 
Swahdi,  “ Mtchungu.” 

.\coKANTiiERA  sciiiMi'ERi. — Nat.  Ord.,  Apocynacea.'.  .Allied 
to  above.  Is  a native  of  .\byssinia.  Native  names  — “ waba,” 
“ wabei,”  “wabayo.” 

Both  the  above  are  used  medicinally  in  heart  disease  and 
whooping-cough.  A decoction  (tf  the  roots  is  also  used  as  an 
arrow  poison. 

The  to.xic  agent  is  a glucoside  named  “ouabain.”  Its  composi- 
tion and  action  are  but  little  known. 

.•\CO.MTE  {Aconiliun  ferox)  in  India  ; native  name — bish  or  bikh. 
(Aconitu/n  Jischeri)  in  China.  Nat.  Ord.,  Ranunculacex.  Strictly 
speaking,  is  a north  temperate  zone  plant  occurring  in  Europe, 
N.  America,  and  Siberia. 

The  roots  are  imported  into  most  tropical  places.  They  are  from 
2 to  3 inches  long,  and  from  i to  inch  thick  at  the  upper 
"extremity  ; tapering,  wrinkled,  and  blackish  brown  ; whitish  on 
section ; beset  with  numerous  rootlets.  The  taste  is  acrid  and 
produces  a numbne.ss  of  the  longue. 

Analysis. — It  contains  an  alkaloid  “aconilina”  obtained  from 
the  root  by  maceration  with  spirit  and  subsequent  precipitation  by 
ammonia.  The  formula  is  Cj3ll4;jNOi.2,  and  the  alkaloid  is  com- 
bined with  aconitic  acid.  It  also  contains  other  alkaloids,  such  as 
“ pseudaconitina,”  CaulI^.iNOj,,  “ aconina,”  C._,q1  bi,,NOj,,  the  latter 
being  .supposed  to  be  identical  with  “narcoline."''  It  akso  contains 
sugar,  resin,  and  fatty  matter. 

Antidote. — Atropine  gr.  given  hypodermically,  aitd  rc[)eated  in 

twenty  minutes,  if  necessary. 

: .A  R I C u s.  — See  Mushrooms. 

.■\n.\mirta  I’ANICUL.-VI'A. — Sec  Cocculus  indicus. 

Hamuoo. — Dendrocalainus,  sp.  Nat.  Ord.,  Gramineie.  Malay 
term,  “ Bulu  Bambu.” 

The  fine  hairs  from  the  bamboo  sheaths  are  used  criminally,  being 
put  into  curry  or  coffee.  It  appears  to  be  the  common  irractice  to 
add  black  .sand  to  the  hairs,  which  probably  serves  to  sink  them  and 
render  them  inconspicuous. 

A profound  mechanical  irritation  of  the  intestinal  muco.sa  is  caused 
by  the  ingestion  of  these  hairs,  and  is  frerpiently  fatal. 

Probably  the  best  treatment  would  be  olive-oil  enemala  and  olive 
oil  by  the  mouth,  one  ounce  each  half-hour  for  four  doses.  Followed 
in  three  hours  by  a dose  of  castor  oil.  Milk  diet  only  for  some 
days.  If  persistent,  treatment  as  for  dysentery  should  be  tried. 

Bii.ang. — See  Cannabis  saliva. 
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Buta-buta. — See  Cerbcra  odollam. 

Calabar  bean,  Physostigma  venenosum.  Nat.  Ord.,  Legumi- 
noste.  A native  of  Africa,  and  not  found  elsewhere  in  the  tropics. 

Oblong,  reniform  flat  beans  of  a chocolate  colour,  without  bitter- 
ness, acrimony,  or  aromatic  flavour. 

Used  in  Africa  as  an  ordeal  poison. 

Principle  is  physostigmina,  an  alkaloid  of  the  composition 
Cjr,H2iN302,  called  also  eserine,  occurs  as  colourless  or  pinkish 
crystals,  slightly  soluble  in  water,  readily  soluble  in  alcohol  or 
dilute  acids.  The  aqueous  solution  becomes  red  on  the  addition 
of  potash.  The  alkaloid  causes  contraction  of  the  pupil. 

Antidote. — Atropia  gr.  -jV  given  hypodermically,  and  repeated  in 
twenty  minutes,  if  necessary.  In  bad  cases,  chloral ; and  strychnine 
gr.  u\  hypodermically. 

Calamus. — See  Rotan. 

Cannabis  sativa  (Indian  hemp.  Bhang,  Ganja).  Nat.  Ord., 
U rticacete.  Is  a native  of  India. 

The  stalks  and  leaves  of  the  Indian  hemp  yield  a resinous  brown 
gum. 

Characters. — The  tops  of  the  plants  consist  of  one  or  more  alter- 
nate branches,  bearing  the  remains  of  the  flowers  and  smaller  leaves, 
and  a few  ripe  fruits  (glued  together  with  resin),  which  are  several 
inches  long ; harsh,  of  a dusky  green  colour,  and  has  a character- 
istic odour. 

Analysis. — Cannabinine,  a resin  on  which  its  properties  depend, 
is  developed  only  in  warm  countries. 

Antidotes. — i.  Emetic. 

2.  Hot  brandy  and  water,  and  vegetable  acids  (lemon,  vinegar, 
&c,). 

3.  Strychnine  hypodermically. 

4.  Blister  to  nape  of  neck. 

Cassava.  — Manihot  utilissima  (Bitter  cassava).  Nat.  Ord., 
Euphorbiacete.  Native  of  Brazil,  and  cultivated  there  for  food. 
Rarely  used  in  the  East  Indies,  where  the  sweet  cassava  replaces  it 
(Tapioca). 

It  has  a fleshy  root  up  to  40  inches  in  length,  which  yields  hydro- 
cyanic acid,  as  do  the  Rosaceie,  nearly  all  the  Leguminosa.',  and 
many  other  plants.  Unless  heated,  it  is  very  poisonous. 

Antidote. — Atropine  gr.  given  hypodermically,  and  repeated  in 

twenty  minutes  if  necessary. 

Castor  oil. — Ricinus  communis.  Nat.  Ord.,  Euphorbiacex. 
Malay  term,  “ M inyak  Jarak.”  Probably  a native  of  Africa,  now 
ubiquitous. 

Characters. — Seeds  i inch  long,  oblong,  brown,  with  silveiy 
marking,  and  has  a small  while  caruncle  at  one  end. 

Used  to  produce  intestinal  inflammation,  with  dysenteric  stools. 
Seven  seeds  have  proved  fatal. 

Often  used  by  native  prisoners  to  produce  a d.vsenlery,  and  thius 
get  to  hospital. 
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Cekbeka  01)01. 1. am.— Nat.  Ord.,  Apocynace;c.  Malay  term, 

■ “ butabuta.  ” 

Is  a littoral  tree,  a native  of  the  East  Indie.s ; now  distrilmted 
.'.along  all  tropical  Asiatic  coasts,  where  it  grows  wild. 

The  latex  is  very  poisonous,  and  contains  a principle  known  as 
ccerberin,  probably  a glucoside. 

The  latex  is  occasionally  u.sed  for  poisoning,  producing  violent 
itinflaminalion  of  the  intestines. 

- When  dropped  on  the  conjunctiva  it  produces  blindness. 

The  fruits  are  useil  as  a counter-irritant  for  mu.scular  rheumatism. 

Cheraka  MERAii. — .See  Plumbago  rosea. 

Croton  (C.  Tiglium). — Xat.  Ord.,  EuphorbiaceiV.  A native  of 
1 India  ; now  ubi(]uitous  in  the  tropics. 

Is  a small  tree,  sometimes  20  feet  in  height. 

Seeds  about  the  size  of  peas,  are  flattened,  suborbicular,  hard, 
»and  dark  brown,  witli  a jHingent  taste. 

Antidotes. — An  emetic  should  be  at  once  administered,  and  the 
■^stomach  washed  out  with  olive  oil  or  milk,  4 11.  ozs.  to  the  pint  of 
water  ; mucilaginous  fluids  and  opium  or  mori)hine  should  then  be 
Sgiyen  to  check  the  pain  and  enteritis. 

Bismuth  subnitrate  in  large  doses  may  also  prove  useful. 

Cocciii.us  i.NDicus. — .Anamirta  paniculata.  Nat.  Ord.,  Meni- 
-ppermaccK.  Native  of  India,  not  found  elsewhere. 

It  is  a tall  climbing  shrub.  The  fruit  is  the  part  used,  and  is 
kknown  as  Cocculus  indices. 

It  is  of  about  the  size  of  a large  pea,  reniform,  wrinkled,  and 
'dark  blue  in  colour. 

I'he  pericarp  contains  two  alkaloids,  which  have  toxic  properties, 
aand  the  seeds  contain  a neutral  principle  (a  glucoside)  called  Picro- 
uioxiti,  C9H10O4. 

Picrotoxin  is  a white  crystalline  powder,  with  a bitter  taste,  and 
nno  odour.  It  is  a powerful  poison,  causing  vomiting  and  clonic  and 
'..tonic  convulsions. 

In  medicine,  picrotoxin  is  used  externally  in  skin  diseases,  and 
I'for  destroying  pediculi,  while,  as  an  internal  remedy,  it  is  one  of  the 
rrmost  powerful  remedies  known  for  checking  the  night  sweats  of 
' phthisis.  Dose,  gr. 

Antidotes. — Emetics,  chloral,  pota.ssium  bromide. 

Datura  fastuosa.  — Native  name  Kechubong.  Nat.  Ord., 
'■Solanaceiv.  Originally  native  of  East  Indies,  but  now  ubiquitous 
I'ln  tropics.  Rest  of  genus  is  South  American. 

It  is  a herb  with  broad,  finely  hairy  leaves  and  large  tubular  white 
!or  purple  flowers  The  fruit  is  a capsule  containing  numerous 
small  seeds  yellowish-brown,  earshaped  or  obscurely  triangular. 

The  whole  plant  is  poisonous,  and  decoctions  of  the  leaves,  fruits 
ind  flowers  are  u.sed  for  drugging,  which  usually  consists  in  adding  it 
■0  tea  or  other  beverage. 

It  is  rarely  fatal,  but  is  probably  the  most  commonly  used  drug 
or  criminal  poisoning  in  the  East. 
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Externally  it  is  useil  as  an  anodyne  for  sprains  and  rheumatism. 

The  to.xic  agent  is  an  alkaloid'  Daturina,  Ci-1 1,.«\0»,  allied  to 
Belladonna. 

Dendkoi  ai  AMUS. — See  Pamboo. 

Derris  Ei-LH'TICA.— .^ee  Tuba  root. 

Eryth Rorm.iEU m g n i eknse.  — See  Sassy- bark. 

G.anj.a. — See  Cannabis  sa/izkt. 

(^i.ORios.A  si’t’KRRA. — Nat.  Ord.,  Liliace;v.  .Allied  to  Colchicum. 
Probably  a native  of  India.  Found  also  in  tropical  .Africa,  Mala}’a, 
&c.  Ot  no  economic  use.  .A  climbing  plant  with  red  and  yellow 
flowers,  often  grown  for  ornament.  Toxic  properties  not  known. 
The  rhizomes  proiiuce  fatal  irritation  of  the  intestines.  Cases  of 
tleath  have  occurreil  from  accidental  eating. 

Gi.UTA  RKNGiiAS. — See  Prnyus. 

Hu’I'OMANK  .MA.NC1NEU..A.— See  Man.  Jtituel. 

1 Iyoscy.vmiis  mutiC-A — llenlxine.  — Nat.  Ord.,  Solanacete. 
Native  of  India  and  .Africa.  The  plant  is  a biennial,  about  2 or 
3 feet  high.  It  is  clammy  and  has  a disagreeable  odour.  Its 
flowers  are  yellow  with  dark  purple  veins.  The  leaves  are  sinuated 
and  hairy. 

Analysis. — Two  alkaloids  are  present — llyoscyamina,  Ci7ll2(NOj: 
Ilyoscina,  Ci-H.jjNOjHjO.  Children  bear  hyoscyamus  well,  but 
the  aged  do  not. 

Antidotes.  — Stomach  pump  or  emetic.  Stimulants.  Coffee 
eneimta.  Hypodermics  of  pilocarpin.  Artificial  respiration. 

IttN.ATi.A  Heans. — Strychnos  Ignatii.  Nat.  Ord.,  Loganiaceie. 
Native  of  Philippine  Islands.  .A  large  climber  with  ovoid  seeds 
bluntly  angular  or  flattish  and  covered  with  silvery  hairs.  It  has 
coitspicuously  three-nerved  elliptic  leaves.  The  fruit  is  globose  or 
ellipsoid  and  about  4 inches  long. 

7<u-/V  prin<ri/>les. — Str)xhnina  and  Brucia. 

Antidotes,  as  for  stryclmine. 

Indian  IIkmi’. — See  Cannabis  satiiv. 

IsoTOXtiA  i.iNEARis. — Nat.  Ord.,  Lobeliacea'.  Native  of  Brazil, 
now  found  everywhere  in  tropics.  Is  a small  herb  with  star-shaped 
white  flowers.  Pungent  and  hot  to  the  taste. 

Actir'e  principle  prolxrbly  a glucoside,  lolrelin.  It  is  said  to  have 
an  inflammatory  renal  action. 

The  treatment  should  be  conducted  on  general  principles,  such  as 
emetics,  stimulants  (it  required).  &c. 

l.\BORANiii.  — Pilocarpus  pennatifolius.  Nat.  Ord..  Rutacete. 
Native  of  Eastern  Braztl,  not  found  elsewhere.  .-Vn  evergreen 
shrub.  4 or  5 feet  high  with  compountl  imjxrripinnate  leaves ; leaf- 
lets oblong,  coriaceous,  3 inches  long  by  2 inches  wide,  showing 
translucent  oil  glands  by  transmitted  light,  and  somewhat  resembling 
the  leaf  of  the  cherry  laurel. 

The  active  principles  is  foiintl  in  the  leaves,  and  is  an  alkaloid 
called  “ Pilqcaripina,"  CuHjgNjOj,  one  of  the  few  liquid  alkaloids. 

Action  and  ['ses.—  Jaborandi  is  an  active  diaphoretic,  and  is  the 
most  powerful  sialogogue  known. 
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Antidote. — Belladonna  by  the  mouth,  or  atropine  gr.  hypo- 
« derniically  reireated  in  twenty  minutes  if  necessary. 

Java  Bkans.  — Phaseolus  lunatus.  Nat.  Ord.,  I>eguminosa;. 
* Origin  not  known.  Now  ubiquitous  in  tropics.  Is  the  original 
. and  wild  form  of  the  haricot-bean.  It  is  an  annual  climber  with 
I white  flowers,  and  with  brown  or  purple  lx;ans.  (The  cultivated 
j species  known  as  the  haricot-ljean  is  a white  Irean,  and  is  inn<x;uous. ) 
' The  Ireans  have  been  used  for  green-soiling,  and  eaten  b)-  mistake. 
1 Fatal  results  have  <jccurred.  The  import  of  these  beans  into  P'rance 
> is  prohibited. 

The  toxic  agent  is  hydrocyanic  acid,  prfxluced  from  the  glucoside 
I phaseolunatin. 

Antidotes.  — P3metics.  Atropine  gr.  hypodermically,  and 
( repeated  in  twenty  minutes  if  necessary. 

Kkchubon*.;. — Bee  Datura  fastuosa. 

Manchinkkj..  — Hippomane  mancinella.  Nat.  <jrd.,  Euphor- 
l biaceic-.  Allied  to  Pixcaicaria.  A West  Indian  tree  jxissessing  an 
lacrid  milky  latex.  The  fruit  is  said  to  be  like  an  apple.  Both  latex 
rfand  fruit  are  |X)isonous,  and  have  been  used  criminally.  The  tree 
cdoes  not  occur  in  the  East.  The  toxic  agent  is  unknown,  but  is 
f probably  a glucoside. 

Mamho'i  utii.issi.ma. — See  Cassava. 

Mushrckj.ms.  — Agaricus.  Class,  F'ungi.  Nat.  (Jrd.,  Basidio- 
r mycetes.  Species  ubiquitous,  some  of  them  Ijeing  toxic.  'I'he 
t tropical  agarici  have  not  Ireen  worked  out.  The  poisonous  principle 
lis  an  alkaloid  amaniiina  or  muscarina,  C5I  iisNO,. 

Antidote.  — Atropine  gr.  g’j  hypodermically,  and  repeated  in 
t twenty  minutes  if  necessary. 

Nekium  odokum.  — See  Oleander. 

Nux  vo.mica. — See  Strychnos. 

Oi.EA.NUEK. — Neriuin  odorum — the  sweet-.scented  oleander.  Nat. 

‘ Ord.,  Apocynaccie.  Hindu  name  “Kaner. ” Is  a native  of  India, 
•used  in  external  medication  for  leprosy  and  skin  diseases.  Boots 
hhighly  poisonous  and  used  in  India  both  for  suicidal  purposes  and  to 
pprocure  alrortion. 

'J'oxic  agent  said  to  be  an  alkaloid  ‘ ‘ Neriodorin.  Causes  profound 
»tdepression  of  tlie  central  nervous  system. 

Antidotes. — Emetics.  Stimulants.  Strychnine  hypodermically. 

Facuvkkui/.us  tuberosus. — See  Yam  bean. 

Phaseoi.US  i.u.n'ATUS. — See  [ava  bean. 

Phyi.i.an'I'HUS  urinaria. — Nat.  Ord.,  Ivuphorbiacea-.  A small 
‘Weed  6 or  8 inches  high,  with  small  oblong  leaves.  P'lowers  and 
Irfruit  extremely  small. 

Is  ubirjuitous  in  the  tropics  and  common  on  waste  grounds.  Used 
in  native  medicine  for  diuretic  action.  In  large  quantities  causes 
urenal  congestion.  Eaten  by  children  and  lunatics  accidentally. 
‘Toxic  principle  not  known. 

PiiVSOSTiGMA  VENENOSUM. — See  Calabar  bean. 

PlI.OCARBUS  BENNATll'OMUS. — See Jaborandi. 
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Plumbago  rosea. — Nat.  Ord.,  Plumbaginacea;.  Native  name, 
“ Cheraka  merak.”  Origin  not  known.  Ubiquitous  distribution  in 
tropics.  Is  an  ornamental  herb  with  red  flowers. 

Toxic  Agent. — .A.  glucoside  called  Plumbagin,  which  is  found  in 
the  leaves  and  whole  stem. 

Action  and  Uses. — It  is  used  as  a vesicant  for  rheumatism  and 
leprosy,  also  to  procure  abortion,  being  either  taken  internally 
(as  a decoction)  or  more  commonly  introduced  into  the  vagina, 
and  sometimes  into  the  uterus,  naturally  frequently  producing  pelvic 
peritonitis. 

Rengas. — “ Gluta  renghas,”  “ Gluta  co.arctata.”  Nat.  Ord., 
Anacardiacem.  Native  of  Malayan  Peninsula  and  Archipelago. 
Not  found  elsewhere  in  the  tropics.  The  plants  of  this  Cashew-nut 
family  generally  contain  an  acrid-resinous  juice.  A slight  amount 
of  the  same  principle  is  said  to  be  contained  in  the  mango. 

Rengas  are  trees  with  a thin  greenish  slimy  latex,  soon  becoming 
black  and  viscid,  which  produces  considerable  erythema  and  oedema 
if  applied  externally,  and  a fatal  enteritis  if  taken  internally.  It  is 
of  no  economic  use,  but  is  occasionally  used  criminally.  The  toxic 
agent  is  unknown. 

Ricinus  communis. — See  Castor-oil. 

Rotan. — Calamus.  Nat.  Ord.,  Palmacea;.  A climber  found  in 
most  of  the  tropics,  except  .S.  America.  Scrapings  are  administered 
criminally,  usually  mixed  with  powdered  glass.  They  can  be 
detected  under  the  microscope  by  the  oblong  or  square  siliceous 
cells,  and  small  pieces  containing  stomata. 

Sassy-bark. — Erythrophloeum  guineense.  Nat.  Ord.,  Legumi- 
nosse.  A native  of  West  Africa.  Not  found  elsewhere.  The  bark 
is  reddish-brown,  hard,  brittle,  and  astringent.  Medicinally  used  as 
an  astringent,  an  emetic,  a narcotic,  and  as  a local  anmsthetic. 
Is  used  as  an  ordeal  poison  in  W.  Africa.  The  toxic  agent  is  a 
glucoside,  “ Erythrophloein,”  about  which  little  is  known. 

Strychnos. — Nux  vomica.  Nat.  Ord.,  Loganiacem.  A native 
of  India,  Ceylon,  Coromandel,  &c.  Is  a tree  of  middle  size.  Its 
fruit  is  the  size  of  a large  apple,  smooth  externally,  and  filled  with 
a soft  white  pulp,  in  which  the  seeds  are  embedded.  The  seeds 
are  nearly  circular  and  flat,  about  i inch  in  diameter  and  J-inch 
thick.  They  are  umbilicated  on  one  side,  ash-grey  colour  exter- 
nally, thickly  covered  with  short  satiny  hairs,  internally  translucent, 
tough  and  horny,  and  taste  intensely  bitter,  without  odour. 

Toxic  principles  are  two  alkaloids — Strychnina,  C21H22N0O2,  and 
brucia,  C03H26N2O4  • 41^30- 

Action' — The  medulla  is  the  part  affected.  Violent  tetanic 
spasms  occur,  without  aflfecting  the  sensorium. 

Antidotes. — Emetics,  pot.  brom.,  chloral,  amyl  nitrite  or  chloro- 
form inhalations.  Curare  hypodermically. 

Strychnos  IGNATII. — See  Ignatia  Seans. 

Tanghinia  venenifera.— Nat.  Ord.,  Apocynacex.  Native  o( 
Madagascar.  Limited  distribution.  It  is  a tree  somewhat  re- 
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^ sembling  Cerbera,  but  with  narrower  leaves.  Its  bean  is  used  as  an 
ordeal  bean. 

The  toxic  agent  is  a colourless  crystalline  neutral  principle 
called  Tanghinin,  allied  to  Strophanthin,  and  having  the  same 
(:  physiological  effect. 

Antidote. — Emetics,  stimulants,  hypodermics  of  strychnine. 

Thevetia  neriieoi.ia. — See  Yellow  oleander. 

■ Tuba. — Derris  elliptica.  Nat.  Ord.,  Leguminosa;.  Native  of  the 
> Malayan  Peninsula  and  Archipelago  and  the  East  Indies.  Is  a 
.-climbing  plant,  cultivated  .as  an  insecticide  and  piscicide.  Bark  in 
Mong  strips  of  a dark  brown  colour.  The  roots  are  long,  smooth, 
iand  dark  brown,  and  of  various  diameters,  having  a nauseous  taste. 
I Decoctions  have  been  occasionally  used  criminally  and  for  suicide, 
tbut  as  large  quantities  are  required,  it  is  seldom  used.  It  is  also 
rused  as  an  aborlient,  the  root  being  inserted  and  left  in  the  vagina, 
c causing  a metritis. 

• The  toxic  agent  is  a glucoside  called  Pachyrrhizin  (or  Derrid,  Dr 
ITubain),  and  is  met  with  also  in  the  Yam  bean  (which  see). 

Y.am  Be,\n. — Pachyrrhizus  tuberosus.  Nat.  Ord.,  Leguminos;v. 
>Native  of  the  West  Indies.  Cultivated  all  over  trojrics.  Native 
rname,  “ Bengkawang  ” The  tuber  is  round,  like  a black  radish, 
j.and  is  used  as  an  edible  vegetable,  for  which  the  plant  is  cultivated. 
IThe  pods  are  green  beans,  much  like  a Erench  bean  in  appearance, 
ccontaining  five  or  six  small  black  seeds.  When  ripe  these  seeds  are 
poisonous  owing  to  a glucoside,  Pachyrrhizin  (sec  Tuba).  Deaths 
hh.ave  beeiv  caused  by  the  accidental  use  of  these  seeds. 

Yei.i.ow  Oi.e.\.\J)ER. — Thevetia  neriifolia.  Nat.  Ord.,  .\pocy- 
itjacex.  Native  of  America  and  West  Indies.  Naturalised  and 
ccultivated  in  India  and  Malaya.  Native  names,  “ Zard  kunel” 
' (Hindu)  and  “ Pach-ch-ai-alari " (Tamil).  The  latex  of  the  bush 
ids  highly  poisonous,  as  also  the  bark  and  kernels.  Medicinal  use 
as  a febrifuge.  Toxic  doses  produce  vomiting  and  purging. 

Toxic  Agent. — .\n  alkaloi(l,.Thevetina.  Composition  doubtful. 


. SECTION  II. 

Injection  Poisons. 

.Acoka.n  riiKR.-\.  — .\lso  used  as  an  internal  poison  (see  previous 
-'Section). 

Anti.vris  TOXic.VRi.A. — Upas  tree.  Nat.  Ord.,  Urticaceie. 
•Malay  name,  ‘‘  Ipoh.”  Native  of  .M.alayan  .-\rchipelago.  The 
inspi.ssated  latex  is  lused  by  wild  tribes  for  poisoning  darts,  in 
combination  with  Strychnos. 

Toxic  Agent. — A lirown  gum-resin,  “ -\ntiarin,”  harmle.ss  when 
taken  by  mouth,  but  fatal  when  injected,  producing  violent  intestinal 
peristalsis.  Cases  of  accidental  death  have  been  recorded. 

Antidotes  are  not  of  much  use,  as  it  is  fatal  in  three  to  five  minutes. 
Pot.  brom.,  chloral,  or  morphia  injections. 
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Crab’s  Eyes. — Abrus  precatorius.  Nat.  Ord.,  Leguminosae. 
Synonyms — Jequirity  seed ; false  liquorice.  A small  climbing 
vetch.  Red  seeds  with  black  spots.  Roots  used  medicinally  in 
place  of  liquorice  seeds  in  granular  conjunctivitis.  Seeds  contain 
a glucoside,  “Abrin.”  To.xic  only  when  injected.  Used  in  India 
for  cattle-poisoning. 

Curare. — Malonetianitida.  Nat.  Ord. , Apocynacex*.  Synonyms 
— Ourari,  wourara,  wourali,  and  urari.  Is  a S.  American  arrow 
poison  (being  a decoction  and  extract  of  the  plant,  together  with 
various  species  of  Strychnos,  &c.).  Is  imported  from  the  Amazon 
region  as  a black  paste,  with  no  smell,  and  not  poisonous  if  taken 
internally.  If  injected,  it  paralyses  the  peripheral  ends  of  the 
motor  nerves  of  the  voluntary  muscles,  and  has,  therefore,  been 
used  in  tetanus. 

The  poisonous  principle  is  an  alkaloid,  Curarina,  CisHsfiN. 

Antidote. — Strychnine. 

Strophanthus  hispidus. — Nat.  Ord.,  Apocynaceoe.  Native 
of  Africa.  Native  name,  “Kombe.”  The  fruit  is  a follicle  about 
12  inches  in  length,  and  the  seeds  are  remarkable  for  their  ap- 
pendages, which  give  them  an  arrow- like  appearance.  The  seeds 
contain  a colourless,  ciystalline,  neutral  principle  called  .Stro- 
phanthin.  It  is  a cardiac  stimulant,  and  used  by  natives  as  an 
arrow  poison. 

STRYCHNO.S. — Is  also  used  as  an  internal  poison  (see  previous 
section). 

Strychnos  Tieute. — Nat.  Ord.,  Loganiaceie.  Malay  name, 
“ Ipoh  akar.  ” Native  of  Malay  Peninsula.  Is  a climber  with  deep 
green  leaves,  and  curious  round  ball- like  fruit  of  a greyisb-green 
colour.  Native  use,  a decoction  of  the  bark  mixed  with  Antiarin, 
and  used  as  an  arrow  poison.  Prepared  as  a black  paste  with 
intensely  bitter  taste. 

Toxic  Agent. — Brucia. 

Antidotes. — Pot.  brom.  and  chloral. 


SECTION  III. 

Drug  Poisons. 

Camphor.  — Cinnamomum  camphora.  Nat.  Ord.,  Laurinea:. 
A large  tree,  30  ft.  high,  with  beautiful  evergreen  leaves.  Is  a 
native  of  China,  Japan,  &c. 

From  the  wood  is  obtained  a stearoptene — Camphora — and 
purified  by  sublimation. 

Is  a white,  translucent,  tough,  and  crystalline  body,  with  powerful 
odour  and  pungent  taste  ; floats  on  water ; volatili.ses  slowly  at  ordi- 
nary temperatures ; slightly  soluble  in  water  ; readily  soluble  in 
alcohol  and  ether.  Dose  i to  10  grains. 

J'oxic  amount  cau.ses  giddine.ss,  .stupor,  delirium,  convulsions. 
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Antidotes. — Stomach  tube,  stimulants,  and  warmth  to  extremities. 

Coca. — Erj-throxylon  coca.  Nat.  Orel.,  Linere.  A small  shrub, 
4 4 to  6 ft.  high,  with  numerous  spreading  branches.  Native  of  I’eru 
; and  Bolivia.  Leaves  are  shortly  stalked,  oval  or  lanceolate  ; i or 
2 inches  in  length,  entire,  quite  smooth  ; mid-rib  prominent ; green 
. above,  paler  beneath.  Odour  faintly  tea-like,  taste  bitter  and 
. aromatic. 

From  the  leaves  is  obtained  an  alkaloid  Cocaina,  Ci7lIgiN04. 

; Dose  gr.  i to  L 

Symptoms  of  toxic  dose : — Pallor,  dry  skin,  giddiness,  quickened 
I respiration,  tremors,  and  convulsions. 

Antidotes. — Stomach  tube,  stimulants,  morphine  hypodermically, 

! amyl  nitrile  inhalations,  artificial  respiration. 

COLOCYNTH. — Citrullus  colocynthis.  Nat.  Ord.,  Cucurbitaceie. 
The  plant  is  succulent,  hairy,  and  procumbent,  like  the  cucumber 
I family  generally.  It  has  small  yellow  flowers,  and  globular  smooth 
I fruit  about  the  size  of  an  orange.  Native  of  .S.-E.  Europe,  Asia, 
: and  Africa. 

Medicinal  use  is  made  of  the  drieil,  decorticated  fruit,  freed  from 
; seeds,  on  account  of  its  bitter  principle — a glucoside  Colocynthin— to 
■ which  it  owes  its  purgative  properties  as  a hydragogue  cathartic. 

Toxic  doses  produce  gastritis,  enteritis,  and  colitis. 

Antidotes. — Wash  out  stomach  with  olive  oil,  4 ozs.  tt>  i pint 
• water.  Demulcent  drinks,  as  white  of  egg  in  milk,  morphine 
1 hypodermically.  Stimulants  as  reejuired. 

Opium. — Papaver somniferum.  Nat.  Ord.,  Papavcracea.-.  Native 
t of  S.  -E.  Europe  and  Asia.  Difleis  from  other  poppies  in  being 
< quite  glabrous. 

Opium  is  the  inspissated  juice,  obtained  by  incision  of  the  unripe 
1 capsules.  Has  a peculiar  odour  and  nauseous,  bitter  taste.  It  is 
I one  of  the  most  complex  substances  used  in  medicine,  containing 
I two  acids,  tw’o  neutral  principles,  and  nineteen  alkaloids,  the  chief 
' of  which,  however  (10  per  cent.),  is  Morphina,  CiYlIjgNOjH.jO. 

Is  a narcotic  poison,  in  toxic  doses  causing  giddiness,  depressed 
I circulation  and  respiration,  contraction  of  pupils,  coma,  and  death. 

Antidotes. — Stomach  pump,  emetics,  smelling  salts,  brandy  and 
1 coffee,  artificial  movements  and  respiration.  Pot.  permang.  gr.  viij. 

I in  water  taken  internally,  and  repeated  if  necessary. 


SECTION  IV. 

Chemical  Analysis  for  Alkaloids. 

The  substance  being  an  organic  solid  or  mixturi-  : — 

1.  Acidify  with  a little  acetic  acid. 

2.  Digest  with  water  for  one  hour. 

3.  kilter. 
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4.  Evaporate  filtrate  to  a syrup. 

5.  Mix  this  syrup  with  three  times  its  volume  of  alcohol. 

6.  Distil  again  to  consistency  of  a thin  syrup. 

7.  Cool  and  digest  with  water.  (Fats  and  resins  separate.) 

8.  Filter  through  wetted  paper. 

9.  Add  lead  acetate  as  long  as  ppt.  falls  (decolourises). 

10.  Pass  H„S  (throws  down  the  lead). 

. Hi  Filter  and  evaporate  to  consistency  of  an  extract. 

12.  Treat  with  50  c.c.  of  alcohol  (mucus  and  de.xtrins  precipitated). 

13.  Filter. 

14.  Evaporate  alcohol. 

I 3.  Take  up  residue  with  ito  c.c.  water. 

16.  Filter. 

Small  portions  of  filtrate  may  now  be  concentrated  and  tested  by 
general  test. 

To  I drop  add  i drop  Mayer’s  reagent.  Ppt. — alkaloid,  and 
proceed. 

If  no  precipitate  with  Mayer,  add  to  another  drop  i drop  of 
IE.SO4  cone.,  I drop  KgFeoCyg  and  i drop  FeClj.  Blue  ppt.= 
Ptomaine. 

Note. — Morphine  and  aconitine  will  both  give  this  blue  precipitate, 
but  they  will  have  been  excluded  by  absence  of  precipitate  with  Mayer’s 
solution. 

17.  Shake  filtrate  with  petroleum  ether.  Separated: — Digitalin, 
antipyrin,  phenacetin,  salicylic  acid,  picric  acid. 

After  removing  petroleum  ether  : — 

18.  Make  strongly  alkaline  with  NaOH. 

19  Shake  .with  Benzine.  Separated: — Strychnine,  brucine, 

femetine,  quinine,  atropine,  hyoscyamine,  aconitine,  codeine,  &c. 
After  removing  the  benzine 

; 20.  Shake  w'ith  hot  amyl  alcohol.  Separated  : — Morphine,  apo- 
morphine. 

Having  extracted  the  alcohol  by  one  of  the  above  solvents,  the 
following  individual  tests  will  show  the  nature  of  the  alkaloid  : — 
Dissolve  a grain  or  so  of  the  alkaloid,  glucoside.  &c. , in  a few 
drops  of  water,  or  dilute  llCl. 


I'o  a small 
quantity  on  .a 
porcelain  plate^' 
add  one  drop 
HN0.1  cone. 


Piirple-i  ed 

Hlood-rcd 

Orange-red 


ipomorphine. 


Confirm  by 
FcCb  = deep 
red. 


Brucine. 

Codeine. 


.Morphine. 


I 'eratrine.  See  next  section. 


.Dirty  red 
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^Redorbro\vn(deep  I 
red  if  warmed)  ) 


I'o  another 
} portion  add 
I HiSOi  cone. 


Bluish 


V Blood-red 


If  not  found,] 

i heat  in  dry  r Red  vapours 
I tube. 


Confirm  by 
(HClconc.  p=rcd- 
")  purple. 

{H2S04  + FeCl3= 
blue-black,  be- 
coming scarlet 
and  orange  on 
adding  HNO3 
dil. 

Saliciu  (glucoside). 


I \ ralrine. 


C odt’i  fic. 


/ Quinine. 
j Quinidine, 

I Cinchonine. 

' Cinchonidine. 


If  still  no  result,  test  specially  as  follows  : — 

I.  If  an  alkaloid : — 

Aioniline. — One  drop  dilute  solution  on  tongue  = numbness  and 
I tingling. 

Atropine. — Alcoholic  sol. -f  alcoholic  sol.  llgCU  and  warmed  =: 

I red  precipitate. 

Caffein. — Add  KC10.)-t- IICI.  On  adding  NH^  = purple-red 
c colour. 

Cocaine. — (i)  Add  K.j.MnOj  = purple  precipitate.  (2)  Boil  c KOI  1. 
Neutralise  c HC1  = crystalline  precipitate  of  benzoic  acid.  (3)  In 
I presence  of  other  alkaloids  may  be  detected  by  giving  yellow  pre- 
I cipitate  c K^CrO^  in  presence  of  free  IICI. 

rhysostigminc. — Warmed  c KOI  I gives  red  colour,  becoming 
bluish  on  evaporation  to  dryness. 

Pilocarpine. — H0SO4  cone,  gives  yellowish  .solution,  becoming 
< emerald-green  on  addition  of  K.jCroO^. 

Strychnine. — Place  one  drop  or  small  fragment  of  strychnine  on  a 
: porcelain  plate,  and  near  it  a small  fragment  of  K._,Cr207  Add  to 
I each  a drop  of  ILSO4  cone.  Then  draw  the  latter  over  the  strych- 
1 nine  spot,  when  a beautiful  evane.scent  purple  is  produced. 

II.  If  not  an  alkaloid: — 

Acetanilide. — Heat  c KOH  and  CIICl;,  = unplea.sanl  odour  of 
I phenyl  carbamide,  QII.-,NC. 

Phenacctin.—  Ym\  c HCl.  Dilute,  cool,  filter,  aild  KoCr.^O- = 
deep  red. 

-■tntipyri n. — To  aqueous  solution  add  NaNO.j-f  II.2SO4  dil.  =deep 
. green. 

* Picrotoxin  (glucoside)  occurs  in  Cocculus  indicus  and  Anamirta 
' paniculata. 

Should  be  crystallised  out,  and  crystals  compared  with  type. 

* Digitalin. — Add  IICI  - faint  yellow,  rapidly  green. 

.\dd  II0SO4,  and  expose  to  vapour  of  bromine  = violet  colour. 

* Colocynthin. — Soluble  in  water  and  alcohol,  not  in  ether. 

* Strophanthin. — .-\.dd  FeCls -f  1 1.jSO,  cone.  = red-brown  precipi- 
tate, turns  green  in  one  or  two  hours. 
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Add  1^2804  = dark  green,  turning  to  red  brown. 

Add  phospho-molybdic  acid  = bright  blue-green  colour. 

Note. — These  glucosides  when  heated  with  dilute  acid  yield  glucose, 
which  will  reduce  Fehling's  solution  to  the  yellow  oxide. 


FORMUL.®. 

Fehlin^s  Solution.  — 


CUSO4,  . 

Aq.  dest., . 

K.  Na.  Tart.,  . 
Aq.  dest.. 


8 ‘66  grammes. 


62 

c.c. 

43 

grammes. 

120 

c.c. 

1 Mix  when  required, 
> and  make  up  to 
) 250  c c.  with  water. 


Mayer's  Peageni. — Potassio-mercuric  iodide  (Hgl22Kl)  made  up 
in  decinormal  strength. 

Frohde's  Reagerit. — Five  milligrammes  of  sodium  molybdate  are 
di.ssolved  in  each  c.c.  of  strong  H0SO4,  according  to  the  amount 
of  stock  solution  required. 

In  all  the  above  manipulations,  one  drop  of  the  reagent  is 
usually  sufficient. 


APPFuXDlX  III. 


HOWTO  COLLECT  IILOOD-SUCKINC  FLIES,  TICKS,  &c. 


British  Museum  I’ami’hi.et,  by  E.  E.  Austen,  F.Z.S., 
Dipterologisl  lo  Nat.  Hist.  Mu.seuni. 
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Directions  for  the  Colleetion  of  Specimens. 

List  of  Artides  Pecjuircd. 

A?i  Entomologist' s Collecting-net. — This  can  be  obtained  from  any 
dealer  in  natural-history  apparatus.  Any  net  used  for  collecting 
butterflies  will  do  for  Diptera ; but,  on  the  whole,  perhaps  an 
ordinary  umbrella-net  will  be  found  the  most  serviceable.  One  or 
two  spare  net-bags  should  be  taken  in  case  the  one  in  use  gets  torn. 

l\oo  dozen  glass-bottomed  cardboard  pill-boxes  (assorted  sizes,  up 
to  2\  inches  in  diameter,  packed  in  nests  one  inside  another).* 

One  or  two  cyanide  killing-bottles,  not  too  large  to  be  carried 
in  the  pocket  when  required  ; or  a larger-sized  cyanide  killing-jar, 
or  materials  for  making  same,  as  follows  ; — \ lb.  of  cyanide  of 
potassium, t i lb.  of  plaster  of  Paris,  a glass  jar  with  wide  mouth 
and  closely-fitting  lid..t 

* Tliese  boxes  can  be  obtained  from  Messrs.  Watkins  & Doncaster, 
36  Strand,  I.ondon,  W'.C. ; but  care  should  be  taken  to  see  that  the 
bottoms — and  not  the  tops,  as  is  often  the  case — are  made  of  glass. 
Since  the  boxes  are  constructed  of  cardboard,  they  are  liable  in  tropical 
countries  to  go  to  pieces  in  the  rains  ; and  to  prevent  this  they  should  be 
covered  with  jaconet  in  the  following  manner,  the  important  point  to 
remember  being  that  the  jaconet  must  be  cut  in  strips  on  the  cross 
Obtain,  say,  a stpiare  yard  of  the  material,  and  fold  it  into  a triangle  by 
bringing  two  opposite  corners  together.  Consider  how  wide  the  strips 
must  be,  according  to  the  varjnng  depths  of  the  boxes  to  be  covered, 
and  rule  them  off  in  pencil  bj’  drawing  lines  parallel  to  thcbasc  o{  fhe 
triangle.  Cut  up  the  strips,  or,  if  possible,  get  them  cut  by  a book- 
binder’s machine.  Paint  the  box  over  with  liquid  glue,  and  wrap  the 
jaconet  roiind  it : it  is  particularly  important  that  the  edges  of  the'glass 
and  lid  shoidd  be  well  protected ; and  it  will  be  found  that  by  gentl3' 
pulling  the  jaconet  it  will  tvrap  itself  round  these  without  difficult}'. 
When  quite  dry,  say  the  following  day,  the  box  should  be  given  a coat  of 
Aspimall’s  enamel,  or  of  paint,  a second  (and  if  necessary  a third)  coat 
of  paint  being  added  after  the  first  is  dr}-.  Any  paint  or  glue  on  the 
glass  can  be  removed  with  a penknife;  if  the  jaconet  protrudes  too  far 
over  the  gla.ss,  cut  it  round  with  a penknife  and  remove  it.  (Glass- 
bottomed  lioxes  already  protected  in  this  manner  can  be  obtained  from 
Miss  E.  IM.  Ilowdler  .Sharpe,  Entomological  .Agency,  4 Barrowgate  Road, 
Chi.swick,  London,  W.) 

A simpler  method  of  protecting  the  boxes  is  to  coat  them  (especially 
the  joints)  with  shellac  dissolved  in  alrsolnte  alcohol. 

Glass-bottomed  boxes  of  this  kind  constructed  of  tin  are  sometimes 
sold;  but  these  are  not  to  be  recommended,  since  when  in  use  in  warm 
climates  they  are  apt  to  become  very  hot,  with  the  result  that  flies 
contained  in  them  are  killed  and  become  dry  prematurely. 

t If  it  is  intended  to  take  cyanide  to  a damp  tropical  climate,  it  should 
be  conveved  in  the  fonn  of  lumps,  in  a bottle  with  a tightly-fitting  gla.ss 
stopper.  ' Cyanide  of  potassiiim  is  also  sold  in  rods,  and,  in  this  form, 
might  be  conveniently  carried  in  .short  lengths  in  hermetically- sealed 
tubes  of  thin  fjlass,  of  diameter  and  length  just  sufficient  to  take  the 
section  of  evanide  rod. 

t Cyanide' killing-bottles  can  be  procured  ready  for  use  from  Hinton  & 
Co.,  Bedford  .Street,  London,  M'.C.,  or  any  other  chemi.st  nail  prepare  one 
to  order;  but  when  Diptera  are  collected  in  the  nianner  advised  below, 
it  is  preferable  to  use  a large-sized  killing-jar,  which  .should  be  made  as 
follows: — Take  any  fairly  large  glass  jar  (such  as  a pickle-bottle)  with 
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Entomological  forceps,  two  pairs  (Fig.  96),  with  curved  ends 
for  holding  pins  (from  G.  Buck,  242  Tottenham  Court  Road, 
London,  W.). 

Fine-pointed  Forceps  (one  or  two  pairs). — These  are  u.seful  for 
arranging  the  legs  and  wings  of  specimens  when  pinned  ; they  can 
be  obtained  with  the  above. 

Needles  (two  or  three)  mounted  in  hanalcs  —cMo  for  arranging 
legs  and  wings. 

Entomological  pins  (I).  F.  Taylor  tV  Co.,  New 
Birmingham),  Nos.  5 (is.  6d.  per  ounce),  7 (2s.  6d. 
per  ounce),  and  20  (7s.  6d.  per  ounce).  The  No. 

20  pin  should  be  u.sed  for  all  but  the  very  largest 
Diptera,  such  as  Horse-flies  (TabanicUe)  ; as  it  is 
exceedingly  hue,  an  ounce  will  go  a very  long  wa)-. 

Common  pins — a tbousand  or  two,  in  paper 
packets. 

Gun-wad  punches,  Nos.  4,  I2,  and  20  bores  (from 
any  gun-maker),  for  punching  discs  of  card. 

Cards  (3-shcet  Bristol  board),  from  which  to 
punch  discs ; a supply  of  the  latter  should  be 
prepared  ready  for  use. 

.4  platyscopic  lens  (Messrs.  Baker,  244  Iligli  llolborn,  London, 
W.C.;  or  John  Browning,  63  Strand,  London,  W.C.  ; price  about 
15s.).  The  magnifying-power  should  not  be  too  high — from  10  to 
15  diameters  is  about  the  best. 

Cork-carpct  or  pith.  — Two  or  three  sheets  about  6 inches  scpiare. 
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a wide  moutli  and  clo.sely- fitting  lid  (a  lever-lid  such  as  those  often  fitted 
to  pickle- bottles  would  aa.swer  admirably),  and  cover  the  bottom  with 
a layer  of  dry  plaster  of  Paris  to  the  depth  of  i inch  ; pour  in  above  this 
a layer  equal  in  depth  consisting  of  powdered  cyanide  of  pota.s.sinm, 

I mixed  with  rather  more  than  its  bulk  of  dry  plaster  of  Paris;  cover  this 
mixture  with  a layer  of  dry  plaster  of  Paris  to  the  depth  of  .j  inch  or  so; 
and  pour  in  above  the  whole  a layer  \ inch  in  depth,  consisting  of  plaster 
of  Paris  mixed  with  water  to  the  consistency  of  cream.  As  soon  as  the 
top  layer  of  plaster  is  dry  the  jar  is  ready  for  use:  the  plaster,  however, 
should  be  covered  with  several  thickne.s.ses  of  blotting-])aper,  to  avoid  risk 
of  injury  to  specimens  in  case  the  surface  should  at  any  time  become 
wet.  To  obviate  the  danger  of  cracking  the  jar  owing  to  the  heat 
evolved  when  plaster  of  Paris  is  mixed  witli  water,  it  may  be  advi.sable  to 
stand  the  jar  in  warm  water  before  adding  the  final  layer.  The  exact 
amount  of  cj'anide  of  pota.ssium  to  be  u.sed  is  of  no  great  con.seepience  : 
but  in  the  ca.se  of  a properly-prepared  jar  the  odour  should  be  readily 
perceptible  on  removing  the  lid : if  it  is  not,  the  reason  may  be  that  the 
mi.xture  is  too  dry,  when  a little  water  poured  on  to  the  top  layer  ■will 
probably  set  matters  right.  After  some  months’  use  the  cyanide  loses  its 
efficacy  (to  obviate  this  so  far  as  po.s.sible  the  jar  should  never  be  allowed 
to  remain  open),  and  the  mixture  must  then  be  renewed. 

cl  rough-and-ready  method  of  making  a killing-jar  or  bottle  is  to  cover 
the  bottom  with  a layer  of  powdered  cyanide,  and  to  place  above  this 
a number  of  layers  of  blotting-paper.  The  layers  ol  blotting-paper 
immediately  in  contact  with  the  cs-anide  must  be  .slightlj’  damped  ; but 
only  sufficient  water  should  be  used  to  cause  the  cyanide  to  give  ofl'  its 
odour.  The  top  layer  of  blotting-paper  nmst  on  no  account  be  wet,  and 
the  le.ss  water  used  the  better. 
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on  which  to  perform  the  operations  of  pinning,  &c.  (Cork-carpet 
can  be  obtained  at  Harrod’s  Stores,  Brompton  Road,  London,  S.W.) 

Two  or  three  cork-lined  entomological  store-boxes. — These  can  be 
obtained  from  Messrs.  Watkins  & Doncaster,  or  any  other  dealer  in 
natural-history  apparatus.  For  a collecting  trip  or  expedition  of 
some  duration  the  boxes  should  not  be  smaller  than  about  i8  inches 
by  12,  and  they  must  be  sufficiently  deep  to  prevent  the  heads 
of  the  pins  from  coming  into  contact  when  both  sides  of  the  box  are 
filled.  Should  the  collector  run  out  of  store-boxes,  cigar-boxes,  in 
the  bottom  of  which  is  fixed  a layer  of  cork-carpet  or  pith,  make 
efficient  substitutes ; but  if  pith  is  used,  it  should  not  be  less  than 
5 inch  thick. 


Method  of  Collecting. 

If  possible,  Diptera  should  always  be  brought  home  alive  in  the 
glass-bottomed  pill-boxes  (to  which  they  are  to  be  transferred  on 
being  captured  in  tbe  net),  and  should  then  be  killed  in  the  cyanide- 
bottle  or  jar  immediately  before  being  pinned.  As  soon  as  a fly  is 
taken  in  the  net  by  a dexterous  sweep,  a sharp  turn  of  the  wrist 
must  be  given  (following  a smart  downward  or  lateral  stroke  in 
order  to  bring  the  fly  to  the  end  of  the  net),  in  such  a way  that  the 
end  of  the  net  containing  the  insect  falls  over  the  rim  and  so  makes 
a closed  bag  from  which  it  cannot  escape.  The  end  of  the  net  can 
then  be  gathered  up  in  the  hand,  and  the  fly  forced  into  a still 
smaller  space,  in  which  it  will  not  be  difficult  to  get  it  into  a pill- 
box, and  then  to  slip  on  the  lid.  If  the  specimens  are  small,  it  is 
possible  with  care  to  get  several  into  one  pill-box.  Flies  may  also 
be  transferred  direct  from  the  net  to  the  killing-bottle,  and  so 
brought  home  dead  ; but  this  method  is  not  to  be  recommended, 
since  prolonged  exposure  to  the  effects  of  cyanide  of  potassium  is 
apt  to  injure  the  specimens,  the  ultimate  condition  of  which,  when 
so  treated,  is  rarely  as  satisfactory  as  if  they  had  been  brought  home 
alive  in  pill-boxes.  If,  however,  it  is  necessary  for  any  reason  to 
dispense  with  pill-boxes,  and  to  use  the  killing-bottle  in  the  open, 
a little  crumpled  tissue-paper  should  be  placed  inside  it ; this  affords 
a lodgment  for  the  specimens,  and  so  lessens  the  risk  of  their  being 
injured  by  rolling  about.  It  is  always  advi.sable  when  out  collecting 
to  carry  a killing-bottle  for  use  in  case  of  need,  in  the  event  of  the 
supply  of  pill-boxes  running  short.  Diptera  on  windows  may  be 
captured  in  pill-boxes  ; if  the  edge  of  the  box  is  slightly  raised  from 
the  glass  on  one  side,  and  a little  tobacco  smoke  blown  into  it  so  as 
temporarily  to  stupefy  the  fly,  it  will  be  found  easy  to  slip  on  the  lid 
without  allowing  the  insect  to  escape. 

Killitig.  I 

Diptera  brought  back  alive  after  a day's  collecting  should  be  I 
killed  by  being  placed  for  a few  minutes  in  the  closed  cyanide-bottle  | 
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or  jar.  If  the  cyanide-jar  is  sufficiently  large,  the  pill-bo.xes  them- 
selves may  be  placed  therein,  first  opening  them  a fraction  of  an 
inch  on  one  side  to  allow  the  cyanide  to  take  effect.  In  the  case 
of  large  sluggish  Diptera,  such  as  Tabaniis,  the  pill-bo.\  may  be 
opened  without  fear  of  the  insect  effecting  its  escape  ; after  which 
a smart  tap  on  the  bottom  of  the  bo.\  will  cause  the  fly  to  drop  into 
the  jar.  Diptera  should  never  be  allowed  to  remain  exposed  to  the 
effects  of  the  cyanide  longer  than  is  necessary  to  ensure  their  lieing 
quite  dead.  If  the  poison  is  of  rea.sonable  strength,  four  or  five 
minutes  should  be  sufficient  to  kill  even  the  largest  and  strongest 
flies ; on  the  other  hand,  it  is  necessary  to  make  sure  that  the 
insects  are  really  dead,  since,  if  the  exposure  to  cyanide  has  been 
too  short,  flies  will  often  appear  to  be  dead  when  in  reality  they  are 
only  stupefied.  As  soon  as  the  insects  are  really  dead,  they  should 
be  removed  from  the  killing-jar;  those  in  pill-boxes  may  be  allowed 
to  remain  therein  until  one  is  ready  to  pin  them,  while  the  loose 
specimens  should  be  turned  out  on  to  a sheet  of  cork-carpet  or 
pith. 


Methods  of  prcso-ving  Diptera  other  than  by  Pinning. 

Diptera  should  always  be  pinned,  and  this  should  be  done  as  soon 
as  they  are  dead.  If  preserved  in  any  other  way,  they  will  never 
make  such  .satisfactory  specimens. 

When,  however,  it  is  impossible  to  pin  them,  Diptera  may  be 
preserved  in  fine  sawdust,  on  which  a few  drops  of  dilute  carbolic 
acid  should  be  sprinkled  to  prevent  mould.  Each  specimen,  before 
being  placed  in  the  .saw'dust,  should  be  loosely  screwed  up  in  fine 
tissue-paper  (cigarette-paper  would  do),  on  w'hich  the  neces.sary  data 
(see  below  under  “Pinning”)  should  be  written  in  pencil.  To 
contain  the  specimens  a small  tin  box  (such  as  those  in  which 
tobacco  is  sold)  should  be  u.sed ; and  to  prevent  injury  from 
shaking,  the  box  should  be  packed  quite  full  of  sawdust  and 
specimens. 

Diptera  may  also  be  put  away  firr  transport  in  three-cornered 
envelopes  of  soft  paper  (newspaper),  after  the  manner  in  which 
butterflies  are  packed  by  collectors  ; but  this  method  does  not  suit 
thick-bodied  flies,  such  as  Tabanuhe,  as  these  are  often  crushed  by 
it,  and  if  once  flattened  cannot  be  restored  to  their  natural  shape. 
Envelopes  containing  Diptera  or  other  insects  may  be  conveniently 
packed  in  tin  tobacco-  or  biscuit-boxes  for  transmission  by  parcel 
post  from  abroad.  A few  drops  of  weak  carbolic  acid  should  be 
sprinkled  over  each  layer  of  envelopes,  and  the  box  should  be  packed 
quite  full. 

It  is  never  advisable  to  put  Diptera,  intended  for  transmission  by 
post,  into  small  boxes  containing  wool,  as  when  flies  are  once  in 
contact  with  wool,  and  have  become  dry,  it  is  very  difficult  to 
remove  them  without  pulling  off  legs,  bristles,  &c. 
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Pinning. 

Take  a card  disc  (Fig.  97),  and  write  on  it  all  the  data  connected 
with  the  specimen  to  be  pinned,  as  follows: — (i)  name  ol  locality, 
including  altitude  if  necessary;  (2)  date—A‘&.y,  month,  year— thus, 
6.  3-  04  ; (3)  collector's  7iame  ; (4)  any  brief  re>?ia}-ks  of  intei-est 
(which  may  if  necessaiy  be  written  on  the  other  .side)— “Very 
common”:  “ Onlv  snecinipn  seen • “On  imrtpr’c  ’’ 


common";  “ Only  specimen  seen  ” ; “ On  porter’s  ba’ch  ” ; “At 
watering-place  in  stream  ” ; “ Running  on  banana  leaves.”  Longer 
notes  on  habits,  &c. , should  be  entered  in  a note-book,  with  a 
number  corresponding  to  one  written  on  the  disc.  Specimens  taken 
in  coitii,  for  which  a good  look-out  should  always  be  kept  when 
collecting,  should  have  the  fact  noted  on  the 
disc  of  each,  thus: — “A — in  coitii  with  B”; 
“ B— in  coitii  with  A.” 

Place  the  disc  on  which  the  above  parti- 
culars have  been  written,  plain  side  uppermost, 
on  a sheet  of  cork-carpet  or  pith,  and,  picking 
up  with  the  forceps  an  entomological  pin  (a 
No.  20  if  the  specimen  is  not  larger  than  a 
Blue-bottle,  otherwise  a No.  7 or  No.  5),  thrust 
it  through  the  centre  of  the  thorax  of  the 
specimen,  until  about  J inch  protrudes  beneath. 
Next  grasp  the  pin  with  the  forceps  near  the 
tip,  and  thrust  it  through  the  disc,  drawing  it 
well  down.  Lastly,  thrust  an  ordinary  pin 
through  the  disc  near  the  margin  for  the  pur- 
pose of  carrying  both  disc  and  specimen,  and 
draw  the  disc  a good  half-way  up  the  carrying- 
pin. 

The  last  thing  to  be  done  is  to  arrange  the 
legs  and  wings  as  far  as  possible.  The  wings 
must  be  made  to  project  at  an  angle  from 
the  body,  and  not  allowed  to  lie  closed  over 
it ; if  they  can  be  got  to  remain  at  right 
angles  to  the  body,  so  much  the  better.  In  the 
case  of  any  specimen  that  is  not  too  small  and  fragile,  the  wings  can 
be  best  arranged  by  means  of  the  fine-pointed  forceps,  by  making  a 
gentle  simultaneous  pressure  with  the  tips  of  the  forceps  at  the  base 
of  each  wing,  repeating  it  until  the  wings  assume  the  desired  position. 
The  legs  also  must  be  disposed  symmetrically  (and  as  far  as  possible 
in  a natural  position)  on  the  card  disc,  so  that  all  parts  of  them  can 
be  readily  seen,  and  must  not  be  allowed  to  remain  crumpled  up 
beneath  the  body,  since  important  characters  are  often  found  upon 
them.  In  the  case  of  a fairly  large  specimen  it  will  generally  be 
found  possible  to  cause  the  legs  to  remain  in  the  desired  po.sition  by 
hooking  the  claws  on  the  edge  of  the  disc,  gently  drawing  the  legs 
out  one  after  another  by  aid  of  a needle  or  one  leg  of  the  fine-pointed' 
forceps.  The  manipulations  in  connection  with  the  legs  and  wing.s 


Fig.  97. — Use  of 
discs. 
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must  be  performed  as  gently  as  possible,  and  care  must  be  taken 
that  bristles,  hairs,  or  scales  are  not  rubbed  off  in  the  process.  .\s 
soon  as  these  operations  are  completed,  the  specimen  should  be 
transferred  to  a store-box,  or  to  one  lined  with  cork-carpet  or  pith, 
as  described  above.  Since,  however,  the  tis.sues  contract  in  dying, 
the  legs  and  wings  are  very  apt  to  get  pulled  out  of  place,  and,  to 
correct  these  changes,  the  specimens  should  be  examined  once  or 
twice  during  the  next  day  or  two  after  being  pinned. 

Very  minute  or  fragile  specimens  (such  as  Ceratopogon  or  .Simulium\ 
are  best  pinned  from  the  side,  and  the  legs  should  then  be  straightened 
out  by  means  of  a No.  20  pin  held  in  the  entomological  forceps. 

Diptera  Collected  in  the  Tropics — Attacks  hy  Ants — 

Mould — 7'ransmission  to  England. 

In  the  tropics  boxes  of  pinned  insects  are  very  liable  to  the  attacks 
i of  minute  ants,  which,  if  they  once  gain  access  to  a box  unob.served, 
will  soon  play  havoc  with  its  contents.  In  Brazil  it  has  been  found 
I that  ants  can  be  prevented  from  entering  insect-boxes  by  smearing 
I the  outside  round  the  line  where  the  box  opens,  or  any  other  possible 
I place  of  entrance,  with  andiroba  oil,  repeating  the  process  as  often 
. as  necessary  ; similar  methods  might  be  employed  elsewhere  in  case 
' of  need. 

Mould,  however,  is  an  even  greater  enemy  to  collections  of 
Diptera.  Binned  specimens  of  Diptera,  like  those  of  other  insects, 

I rapidly  develop  mould  during  the  rainy  season  in  tropical  countries  ; 

. and  since  mouldy  sjtecimens  are  practically  worthless  for  purposes 
' of  scientific  detennination,  Diptera  should  always  be  sent  home  as 

■ soon  as  possible  after  bein^  collected.  The  risk  of  mould  may,  how- 
« ever,  be  diminished  by  pinning  in  a corner  of  the  box  a small  piece 
' of  sponge  saturated  with  the  strongest  carbolic  acid,  which  should 
^ be  constantly  renewed.  The  greatest  care  must  be  taken  to  prevent 
^ Specimens  getting  loose  and  rolling  about  in  transit,  since  in  this 

way  a single  loose  disc  might  easily  tlo  irreparable  injury  to  many 

■ other  specimens  in  the  box.  To  prevent  this  the  pins  supporting 
I the  discs  should  be  inserted  as  tightly  as  possible  into  the  cork- 
I carpet  or  pith,  and  they  should  all  be  driven  into  the  same  level, 

1 after  which  a sheet  of  soft  paper  (newspaper  does  very  well)  can  be 

fi-eed  into  the  box,  resting  on  the  heads  of  the  supporting  pins,  in 
order  to  minimise  the  damage  .should  a disc  happen  to  get  loo.se. 
The  box  containing  the  specimens  should  be  well  wrapped  in  cotton- 
wool or  similar  material,  to  secure  it  from  shocks  on  the  journey, 
and  firmly  packed  in  an  outer  case  for  transmi.ssion  (by  parcel-post 
if  possible  and  the  package  is  not  too  large)  to  England. 

Number  of  Specimens  of  each  Species  Required. 

At  least  half  a dozen  specimens  of  each  sex  of  a species  should,  if 
I possible,  always  be  obtained,  and  a good  look-out  .should  be  kept  for 
specimens  showing  any  abnormality  in  structure,  colouration,  or 
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size.  When  the  collector  remains  long  enough  in  cne  spot,  he 
should  always  endeavour  to  obtain  specimens  of  a species  on 
different  dates,  in  such  a way  as  to  throw  as  much  light  as 
possible  on  the  duration  of  its  seasonal  occurrence.  Similarl}-  the 
attempt  should  be  made  to  illustrate  the  geographical  range  or  local 
distribution  of  a species,  by  collecting  specimens  in  as  many  different 
localities  as  possible.  Specimens  of  species  taken  in  new  localities, 
though  common  elsewhere,  will  always  be  valuable. 

In  addition  to  Pinned  Specimens,  others  shotdd  be  P7-eserved 
in  Alcohol  or  Formalin. 

Pinned  specimens  should  always,  if  possible,  be  accompanied  by 
others  preserved  in  alcohol  or  formalin.  If  the  latter  preservative 
be  used,  a 2 per  cent,  solution  will  probably  be  found  of  sufficient 
strength.  In  the  case  of  alcohol,  the  spirit  used  should  not  at  first 
be  stronger  than  20°  below  proof ; after  the  specimens  have  been 
immersed  in  this  for  two  or  three  weeks,  the  strength  of  the  spirit 
should  be  raised  to  20°  above  proof,  in  which  the  insects  may  be 
kept  and  forwarded  to  England.  The  specimens  should  be  pre- 
served in  small  glass  tubes,  with  a plug  of  cotton-wool  placed  inside 
on  the  top  of  the  specimens  to  prevent  them  from  being  injured  by 
washing  about  in  transit.  A slip  of  paper,  on  which  all  necessar}' 
data  should  be  written  clearly  in  pencil,  should  be  placed  inside 
each  tube,  and  the  pinned  specimens  of  the  same  species  should  be 
labelled  with  a reference  to  those  in  spirit,  so  that  the  latter  may  be 
identified. 

La}~vce. 

Specimens  of  larvre  will  always  be  valuable,  whenever  it  is 
possible  to  breed  out  some  of  them  so  as  to  determine  the  fly  to 
which  they  belong.  Unless,  however,  the  perfect  insect  is  known, 
it  is  rarely  possible  to  do  more  than  to  determine  the  family  ox  genus 
to  which  a laiwa  belongs.  Larvte  for  preservation  should  be  killed 
b)'  immersion  for  a moment  or  txuo  in  boiling  water,  and  should  then 
be  placed  in  weak  spirit  (two-thirds  spirit  and  one-third  water)  ; 
after  being  allowed  to  remain  in  this  for  two  or  three  weeks  until 
thoroughly  hardened,  they  can  be  transferred  to  stronger  spirit. 
The  larvte  of  each  species  must  of  course  be  kept  separate,  and 
should  be  put  up  in  a small  corked  glass-tube  full  of  spirit,  the 
necessary  particulars,  with,  if  possible,  a reference  to  pinned  specimens 
of  the  perfect  insect,  being  written  in  pencil  on  a scrap  of  paper  and 
placed  inside. 

Notes  on  Habits,  tVr. 

Comparatively  little  is  yet  known  as  to  the  bionomics  of  Blood- 
sucking Diptera  in  general,  so  that  notes  on  the  habits,  distribution, 
seasonal  occurrence,  relative  frequency,  &c.,  of  particular  species 
will  always  be  of  great  value  and  interest.  Clinical  observations 
as  to  the  effect  of  the  bites  of  the  various  species  on  man  and 
domestic  animals  are  also  required. 
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POSOLOGICAL  TABLE  OF  THE  COMMONER  DRUGS. 
Note. — Drugs  marked  * are  non-official. 


IMPERIAL. 


Acetanilidum  (Antifebrine),  - gr. 

I to  gr. 

3 

0*065 

gm.  to  0*194 

gu 

Acidum 

Arseniosum,  - - - 

1 

.> 

tV 

o’ooioS 

> ) 

0*0043 

)) 

Eenzoicum,  ■ - - 

5 » 

15 

0*324 

)J 

0*972 

5> 

>» 

Boricum, 

5 >. 

15 

0*324 

»J 

0*972 

>1 

,, 

Camphoricum,  - - ,, 

10  ,, 

20 

0*648 

JJ 

1*296 

»5 

Carbolicnin,  - ■ - 

^ >'  . 

3 

0*065 

)» 

0*194 

5» 

,,  Liquefactum,  min. 

I to  mill. 

3 

0*059 

c.  c. 

to  0*178 

C.C 

Citricum,  • ■ - gr. 

stogrr. 

20 

0*324 

gm. 

to  1*296 

Gallicuni,  - - ■ 

5 » 

15 

0*324 

0*972 

Hydrobrom.  Dil.,  - - min. 

15  to  min 

60 

0*888 

C.C. 

to  3*55 

C.C 

I-Iydrochlor.  Dil.,  - - ,, 

5 

20 

0*296 

J> 

1 *184 

55 

Hydrocyanic.  Dil.,  - ,, 

2 ,, 

6 

0*118 

If 

0*355 

55 

Bacticiim,  - - - 

5 .. 

20 

0*296 

J, 

1 *184 

ft 

Nitricura  Dil.,  - ,, 

Nitrohydrocblor.  Dil.,  . ,, 

5 u 

20 

0*296 

I *184 

ft 

,, 

5 >» 

20 

0*296 

1 *184 

55 

Pho.sphoric.  Dil.,  - - ,, 

5 »» 

20 

0*296 

f ) 

I *184 

55 

»> 

Salicylicuni,  . - ■ gr. 

5 to  gr. 

20 

0*324 

to  1 '296 

Sulphnricum  ■ 

Aromaticuin,  i * 

5 to  min.  20 

0*296 

C.C. 

to  1*184 

C.C 

Sulphnricum  Dil.,  - - ,, 

Sulphurosum,  - ■ dr. 

5 .. 

20 

0*296 

55 

1 *184 

55 

1 to  dr. 

I 

1*776 

5» 

3*55 

55 

Tartaricum,  - - ■ gr. 

5 to  gr. 

20 

0*3^4 

gin.  to  1*296 

55 

Aconitina 

Aither, 

,,  Aceticiis,  - ■ - . 

Aloes, 

Aloiniim, 

Aimnonii  Benzoas, 

Broiiiidum,  ■ 
Carbonas, 

Chloricliim,  • 
Phosphas,  - 
Salicylas, 

Amyl  Nitris  {vtouih),  - 
,,  (inhaled),  - 
Antifebrimim,  . . . - 

Autimonii  Oxidum, 

.Antimonium  Sulphuratum, 

,,  Tartaratum  ( 

(diaphoretic), ) 
,,  ,,  (emetic) 

Antipyrinum, 

Apomorphidie  Hydrocbloriduiu 
Arsenii  lodidum,  - 
Asafetida,  . . . - 

Aspirine, 

Atropina, 

Atropime  Sulphas, 

Bismuthi  Carbona.s. 

,,  Oxidiim, 

Salicylas, 

* .,  Subgallas, 

,,  .Subnitras, 

Borax, 


>1  lin 
min.  10  to  min. 
)»  20  ,, 


0*00027 

0*5Q2 

1*184 


0*00108  ,, 
C.C.  to  3*55  C.C 
5*33 


2 to  gr. 

5 

0*13 

gin.  to  0*324 

h .. 

2 

0*032 

55  0*13 

■5  .. 

15 

0*324 

55  0*972 

5 ■ .. 

30 

0*324 

55  1*944 

3 

10 

0*194 

„ 0*648 

3 »» 

20 

0*194 

„ 1*296 

» 

20 

0*324 

,,  1*296 

5 >. 

30 

0*324 

..  1’944 

i to  min. 

I 

0*03 

C.C.  to  0*059 

2 

5 

0*118 

,,  0*296 

I to  gr. 

*3 

0*065 

gm.  to  0*194 

I ,, 

2 

0*065 

!i  0*13 

I 

2 

0*065 

M 0*13 

A M 

1 

u 

0*0027 

0 

0* 

0 

00 

I 

2 

0*065 

..  o'i3 

5 .. 

20 

o'324 

„ 1*296 

■A  11 

1 

4 

0*004 

,,  o’oi6 

A „ 

0*0032 

,,  0*013 

5 55 

15 

0*324 

,,  0*972 

15  o'324 


. 

!>  100 

55  rhTi 

0*00032 

• 

!1  .Jo 

55  rin 

0*00032 

- 

- >.  5 

55  20 

0*324 

)»  5 

,5  20 

0*324 

- 

- ..  5 

55  20 

0*324 

- 

• „ 10 

55  20 

0*648 

■ ..  5 

„ 20 

0*324 

- 

- .>  5 

„ 20 

0*324 

0*972 
0*00065 
0*00065 
1 *296 
I *296 
I *296 
I *296 
I *296 
1 *296 
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IMPF.RIAI.. 


Min  KIC. 


IfBroiuoformuni , 
a^ffeiiia, . - ■ • 

:.Caffeina;  Cilras,  - 

„ ,,  Eflerves. 

Xalcii  Chloriduiii,  - 
„ Hypophospliis 
„ Phosphas, 

„ Sulphkluiii. 
ialoniel,  - 
■Camphora. 
iarbo  Ugni,  - 
leierii  Oxalas,  - 
EUoral  Hydras, 

Khlorofonnuni, 
iocaime  Hydrochloriduni 
:iodeina,  . . . - 

liodeinte  Phosphas. 

!r>eo.sotum, 

!Cubeba;  Hructiis,  • 

:Cupri  Sulphas  {astringent). 

,,  {emetic), 

aaaterium, 
iSrgota.  - 

HErgotiniiia;  Citras, 
tiJl^oUiium,  ■ 
hjucalypti  Gumiiii. 
hjuonyininum, 

Aloes  Barb.,  - 
BeUadoiuiie  Alcoholic. 

,,  Viride, 
Cannabis  Indies;.  - 
Cascai-a;  Sagradie, 

,,  I,iq 

Ipecacuanhic  I,i<|.  (e.rpeet.), 
. , 1 emetic), 

Jalapa;,  . - - - 

Nucis  Vomica;, 

„ I,iq.. 

Opii,  .... 

I.iq., 

Physosligmatis, 
Strophanthi,  - 
t?erri  Arsenas, 

Carbonas  Saccharalus. 
et  Aimnonii  Citras, 
et  yuininie  Cilras. 
lodidum, 

Phosphas,  - 
ft  yuiniiue  el  Strychninx' 
Citras,  . 

Sulphas, 

•?errum  Kedactuiu. 

„ Tart.aratum, 

Hycerinum  Pepsini.  - 
iuaiaci  Resina, 

Guaiacol,  .... 

,,  Carbonas,  . 
4oniatropinx  Hydrobromidum, 
’ lljdrochloridum, 

Hydrarg.  lodidum  Flavum, 

1 ..  ,,  Rubrum. 


min. 

}j  to  min 

2 

0*03 

c.c.  too*ii8 

c.c. 

Rr. 

1 to  gr. 

4 

0*032 

gm.  to  0*259 

gm. 

,, 

2 „ 

ro 

0*13 

,,  0*648 

»* 

,, 

6o  „ 

120 

3*89 

,,  7*78 

1 

5 M 

15 

0*324 

0*972 

,, 

3 1. 

10 

0194 

0*648 

) 

,, 

3 .. 

15 

0*324 

,,  0*972 

,, 

,, 

1 

-»  • > 

I 

0*016 

,,  0*065 

,, 

.. 

iS  • t 

5 

0*0065 

».  0*324 

,, 

2 

5 

0*13 

».  0*324 

6o  ,, 

120 

3-89 

778 

7 

,, 

2 ,, 

10 

o‘3 

,,  0*648 

,, 

,, 

5 .1 

20 

0-324 

„ 1-296 

,, 

min. 

I to  min. 

0*059 

c.c.  100-296 

c c. 

Rr. 

i to  gr. 

A 

0*013 

gm.  to  0-032 

gm. 

,, 

1 „ 

2 

o’oi6 

o‘3 

,, 

1 .. 

2 

0*016 

..  0-13 

,, 

min. 

I to  min. 

5 

0*059 

c.c.  to  0-296 

c.c. 

gr. 

30  to  gr. 

60 

1*944 

gm.  to  3-89 

gm. 

,, 

i. 

■* 

2 

0*016 

0-13 

,, 

,, 

5 

10 

0*324 

,,  0-648 

t • 

,, 

tVl  M 

A 

0*0065 

..  0-032 

, . 

,, 

20  ,, 

60 

I *296 

3'89 

5 A r.  * 1 

iV. 

9*00052 

0*0013 

,, 

2 

8 

0**3 

0*518 

,, 

2 

5 

0*13 

..  0*324 

»• 

M 

I 

2 

0*065 

..  0*13 

,, 

,, 

1 

4 

0*065 

.,  0*259 

,, 

,, 

1 

1 It 

I 

0*016 

0*065 

t 

1 .. 

I 

0*016 

,.  0*065 

, , 

,, 

1 

I 

0*016 

0*065 

2 M 

tt 

0*13 

..  0*518 

, . 

,» 

^ .. 

I 

1 *776 

C.C.  to  3*55 

c.c. 

jnin 

A to  min 

2 

0*03 

,,  0*118 

*5  »• 

20 

0*888 

,,  1*184 

gr. 

2 to  gr. 

8 

0*13 

gm.  to  0*318 

gm 

1 

I 

0*016 

0*065 

,, 

min 

I to  min 

3 

0*059 

c.c.  100*178 

c.c. 

gr. 

\ to  gr. 

I 

0*016 

gm.  to  0*06 

gm 

mill 

5 to  min 

30 

0*296 

c.c.  to  1*776 

c.c. 

gr. 

1 to  gr. 

I 

0*016 

gm.  to  0 065 

gm 

,, 

1 .. 

I 

c'oi6 

..  0*065 

,, 

l'*-  M 

1 

1 

0*004 

0016 

,, 

10  „ 

30 

0*648 

. 1*944 

, , 

,, 

5 »i 

10 

0*324 

,,  0*648 

5 

10 

0*324 

,,  0*648 

,, 

,, 

I 11 

5 

0*065 

..  0*334 

» 

5 

10 

0*324 

0*648 

.7 

.. 

3 •» 

6 

0*104 

0*309 

77 

,, 

I ,, 

5 

0*065 

M 0*334 

,, 

I .. 

5 

0*065 

0*324 

,, 

,, 

5 

10 

0*324 

0*648 

clr. 

I to  clr. 

2 

3*55 

C.C.  to  7*1 

c.c 

gr. 

5 to  gr. 

15 

0*324 

gin.  to  0*972 

gm 

min 

1 to  min 

5 

0*059 

c.c.  100*296 

c.c. 

gr. 

5 to  gr. 

10 

0*324 

gm.  to  0*648 

gm 

t 

1 

o’oooS 

0*0032 

0*0008 

..  0*0032 

, 

1 

I 

o*oo3 

.,  0*065 

, 

1 

ai  »• 

0*002 

0*004 

li 
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IMPERIAL. 


*Hydrarg.jIodidum  Viride,- 
„ Perchloridum,  - 
, ,,  Subchloridum,  - 

,,  6 Creta, 

HyosciuiE  Hydrobroniidiiiu, 
Hyoscyaniiiiie  Sulplias, 
*Ichthyol,  - . . . 

IpecacuaiihEe  Rad.  (expect.), 
„ (emetic), 

Jalapa, 

Jalapie  Re.sina, 

*Jalapinum, 


gr.  i to  gr.  I 


»» 

„ i 


JTTT7 

2i 


A 

5 

5 

rJii 

1^1 

10 


1 

15 

5 

2 
I 


30 

20 

5 

5 


o'ooS 

0'002 

o'oo65 

o'oi6 

0*00032 

0*00032 

0*162 

0*016 

0*972 

0*324 

0*13 

0*065 


MET 

gm 


Arsenicalis  (Fowler), 

mill. 

2 

to 

min. 

8 

o*ii8 

C.C. 

to  0*474 

Arsenici  Hydrochlor., 

tt 

2 

8 

0*118 

0*474 

Arsenici  et  Hydrarg. 
lodidi  (Donovan),  1 

n 

5 

>> 

20 

0*296 

3 3 

1*184 

Bism.  et  Ammon.  Cit.,  • 

dr. 

1 

2* 

to 

dr. 

I 

1*776 

3 '55 

Calumbie  Cone., 

I 

1*776 

,, 

3'55 

Ferri  Perchloridi, 

mill. 

5 

to 

min. 

15 

0*296 

0*888 

,,  Pernitratis, 

5 

15 

0*2q6 

0*888 

Hydrarg.  Perchlor.. 

dr. 

to 

dr. 

I 

1*776 

J > 

3'55 

Hydrogenii  Peroxidi, 

n 

1 

y 

M 

2 

1*776 

7'i 

Morphince  -Icetatis, 

min. 

10 

to 

mill. 

60 

o‘592 

,, 

3'55 

,,  Hydrochloridi, 

M 

10 

)) 

60 

0*592 

3'55 

,,  Tartratis, 

»» 

10 

jj 

60 

0*592 

,, 

3 '55 

Potassce,  . - . - 

10 

?» 

30 

0*592 

1*776 

Quassice  Cone., - 

cir. 

1 

to 

dr. 

I 

1*776 

i J 

3 "55 

RheiConc., 

>» 

1 

I 

1*776 

, . 

3'55 

Sarsce  Comp.  Cone., 

>> 

2 

J } 

8 

7'i 

I 3 

28*42 

.Senegee  Cone.,  - 

»» 

i 

,, 

I 

1*776 

t * 

3'55 

Sennee  Cone.,  - 

4 

n 

I 

1*776 

,, 

3'55 

Serpentarice  Cone.,  - 

n 

4 

>»  . 

2 

1*776 

it 

7'i 

Sodii  Arsenatis, 

min. 

2 

to 

mm. 

8 

0*118 

0*474 

StrychnincE  Hydrochlor., 

it 

2 

8 

0*118 

ft 

0*474 

Thyroidei, . . . - 

•> 

5 

,, 

15 

0*296 

,, 

0*888 

Carbonas,  . . . - 

gr. 

2 

to 

5 

0*13 

gm. 

to  0*324 

Citras, 

5 

M 

10 

0*324 

,, 

0*648 

,,  Efferv*esceus, 
Magnesii  Carbona.s, 

Sulpha.s, 

„ Effervescens, 
Sulphis,- 
*Mangaue.>iii  Dioxidum, 

Menthol, 

*Merciiric  Potassium  Iodide, 
*Methylene  Blue,  . - . - 

*Morphina, 

Morphince  Acetas, 

,,  Hydrochloridum, 

* ,,  Pho.sphas,  - 

* „ Sulphas, 

,,  Tartras, 

Naphthol  /3, 

Nitroglycerinum  (Trinitrimmi),  - 
Oleum  Cajuputi,  - 

Crotoiiis,  . - - - 

Eucalypti,  - - - - 

Phosphoratum, 

Sautali,  . . . . 

Terebiiithimc,  - 

,.  (.tnthclmintic), 


60 

5 


120 

60 


„ 30  to  oz.  4 


dr. 


gr.  10  to  gr.  30 


- min.*  4 to  min.  3 


dr.  3 to  dr. 


3*89 
o’324 
1*944 
3 '89 

0*648 

0*13 

0*032 
0*0054 
0*065 
0*0065 
0*008 
0*008 
0*008 
0*008 
0*008 
0*194 
0*00032 
0*03  ( 

0*03 
0*03 
0*059 
0*296 
0*118 
10*65 


[RIC. 

to  0*065  gm 
0*004  „ 

0*324  .. 
0*324  ., 

0*00065  ,, 
0*00065  ,, 
0*648  ., 

o'i3  .. 

I '944  .. 

1*296  „ 

o'324  >1 

0*324  ■. 


7*78 
3' 89 
14*17 
28*35 
1*944 
0*648 
0*13 
0*022 
0*259 

0032 
0*032 
0*032 
0*032 
0*032 
0*032 
0*648 
0*0013  „ 
100*178  c.c 
0*059 
0*178 
0*206 
1*776 
o‘592 
14*21 
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OOpiiim, 

IMPERIAL. 

gr.  .V  to  gr. 

2 

0*032 

MKTRIC. 
gm.  to  o*X3 

gm. 

PParaUlelij-duni, 

dr.  i to  dr. 

2 

1776 

c.c. 

to  7*1 

c.c. 

•pPclletieriuK  Taniias,  - 

- 

gr.  2 to 

Kl- 

»l 

8 

0*13 

gni. 

to  0*518 

gm. 

PPheiiacetinuni. 

- 

..  5 

10 

0*324 

>» 

0*648 

11 

PPhenazonuin  (Antipyrine), 

. 

>1  5 

20 

0-324 

1*2^ 

1 

PPhenol, 

- 

1 

3 

0*065 

0*194 

II 

PPhosphorus,  ...  - 

- 

„ T.'... 

? > 

0*00065 

II 

0*0032 

II 

■ ■’Physostiginiiiu;  llydrobroni., 

„ .A, 

> » 

0*00108 

1 > 

0*0032 

II 

* „ Salicylas,  - 

t » At 

,, 

0*00108 

,, 

0*0032 

II 

„ Sulphas,  - 

., 

0*00108 

,, 

0*0032 

1 

PPicrotoxiiium, 

» > 1 u 0 

0*00065 

11 

0*0026 

II 

*Pilocarj)iii:u  Hyclrochloridum, 

t » i o 

,, 
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Quininte  Hydroclilor.  Acid, 

* „ Salicylas, . - 
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LIFE  ASSURANCE. 

There  are  cerlain  aspects  in  which  life  assurance  in  the  tropics 
differs  vitally  from  the  home  standard,  and  in  the  following  short 
appendix  it  is  not  proposed  to  do  more  than  indicate  some  of  those 
divergencies  briefly  and  suggestively. 

European  Lives. — The  European  who  migrates  to  the  tropics 
with  a view  to  becoming  resident  there  is,  more  often  than  other- 
wise, a selected  life.  First,  the  grade  of  society  from  which  he  is 
drawn  is  usually  that  of  the  professional  or  upper  mercantile  classes, 
and  he  has  had  the  advantage  of  a public  school,  gymnasium,  lycee 
or  university  education.  In  any  case  his  circumstances  and  educa- 
tion have  been  those  most  conducive  to  the  development  of  a sound 
body  ; and  secondly,  the  exigencies  of  work  in  the  tropics  are  such 
that  every  care  is  taken  to  obtain  the  highest  value  in  every  working 
unit,  and  thus  the  individual  or  firm  to  whom  he  goes  out  insist 
on  a most  rigorous  examination  as  to  physical  fitness.  It  is  also 
common,  in  Continental  races,  to  have  a record  of  some  years 
military  service. 

Many  offices  insist  on  a small  added  percentage  during  the  first 
five  years  of  the  currency  of  a tropical  policy,  while  others  discard 
the  extra  premium  altogether.  The  wise  course  is  a middle  one — 
i.e.,  to  penalise  the  first  five  years  of  tropical  residence.  This  will 
commend  itself  to  all  who  have  been  much  in  contact  with  new- 
comers to  the  tropics,  as  none  know  better  than  they,  that  the  risks, 
whether  physical  or  moral  (with  material  physical  results  from  an 
insurance  standpoint),  are  greatest  during  that  period.  But,  given 
the  usual  “selected”  life  which  has  won  through  this  probationary 
period  without  deterioration,  all  rational  grounds  for  an  added 
percentage  are  gone. 

Native  Lives. — Natives  of  a good  class  are  alive  to  the  advan- 
tages of  life  assurance.  Life  policies  could  be  issued  only  after 
the  establishment  of  a life  rate,  and  that  again  is  dependent  on  the 
expectation  of  the  individual.  The  observation  of  a number  of 
races  during  many  years  goes  far  to  establish  the  presumption  that 
the  expectation  of  life  in  different  ethnic  groups  must  vary  widely, 
and,  .so  far,  this  is  the  only  kind  of  evidence  obtainable,  the  statistics 
necessary,  as  the  basis  of  life  tables,  being  either  non-existent  or 
incomplete.  Life  risks  are,  therefore,  for  the  present,  best  avoided  ; 
Init  a safe  and  profitable  business  may  be  done  in  term_  policies 
practically  at  the  same  rates  as  for  Europeans.  The  difficulty  in 
examining  native  lives  lies  in  the  impossibility  of  obtaining  a reliable 
family  history.  This  is  most  accentuated  in  polygamic  races.  Even 
the  personal' history  is  mostly  a matter  of  conjecture.  Thus,  de- 
prived of  such  valuable  sources  of  information,  the  examiner  has  to 
form  his  estimate  of  the  value  of  the  life  under  consideration  solely 
upon  the  result  of  his  personal  examination,  which  has,  of  necessity, 
to  be  exceedingly  thorough  and  minute. 
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The  Influence  of  Disease-factors— i.  Obesiiy.—Oi  the 

many  factors  which  may  conduce  to  the  production  and  deposition 
of  an  abnormal  amount  of  adipose  tissue  in  the  tropical  resident  the 
acquisition  of  a habit  of  eatinij  and  drinking  to  excess  is  foremost. 
The  drink  need  not  of  necessity  be  alcoholic,  though,  if  so,  the 
effects  as  to  production  of  fat  are  enhanced.  To  prevent  miscon- 
ception it  may  be  well  to  discuss  here  the  cpiestion  of  excessive 
weight.  It  falls  to  the  lot  of  every  examiner  to  have  to  consider  the 
case  of  men  who  are  of  powerful  build,  and  in  whom  the  weight 
ratio  is  out  of  all  proportion  to  the  height.  They  are,  as  a rule, 
most  desirable  lives,  and,  as  often  as  not,  their  papers  are  returned 
by  the  scrutineers  queried  or  absolutely  refused  on  the  ground  of 
excessive  weight.  A reference  to  the  relation  which  the  abdo- 
minal girth  bore  to  the  chest  measurement  might  have  saved  the 
situation. 

The  limit  at  which  the  accumulation  of  fat  ceases  to  be  ]diysio- 
logical,  and  becomes  a menace  to  health  or  life,  must,  of  necessity, 
be  left  to  the  judgment  of  the  individual  examiner,  and  thus  is 
somewdiat  arbitrary.  The  bearing  which  obesity  has  to  life  assur- 
ance may  be  summarised  as  follow  s : — 

It  may,  especially  in  some  native  races,  be  associated  with 
Glycosuria,  which  may  be  continuous  or  intermittent.  The  danger 
of  passing  a case  during  an  intermission  is  obvious. 

It  may  be,  and  generally  is,  associated  with  a degree  of  arterio- 
sclerosis, and,  frequently,  an  intermittent  albuminuria. 

Obese  persons  develop  heat  more  readily  and  store  it  up  more 
than  nonnal  individuals.  The  symptoms  of  cardiac  distress  evoked 
by  any  rise  of  atmospheric  temperature  and  the  dangers  of  heat 
apoplexy  after  any  unwonted  exertion  are  matters  of  common 
knowledge.  But  a more  real  danger  is  that  of  contracting  any  of 
the  many  febrile  diseases  of  the  tropics.  The  tendency  to  hyper- 
pyrexia is  always  very  great,  and,  should  such  a contingency  occur, 
the  benefit  to  be  obtained  from  hydrotherapy  is  reduced  to  the 
vanishing  point. 

2.  Malaria. — The  factor  which  introduces  into  tropical  life 
assurance  its  most  speculative  element  is  malaria  ; nor  does  this 
seem  capable  of  elimination  by  any  amount  of  care  on  the  part  of 
the  examiner.  The  more  closely  he  is  in  touch  with  his  district  the 
more  clearly  is  it  demonstrated  to  him  that  from  year  to  year  in  any 
given  locality,  while  adhering  to  its  original  type,  malaria  may 
fluctuate  in  its  prevalence  or  in  its  severity  ; or,  indeed,  the  type 
itself  may  change.  It  is  not  customary  to  lien  policies  in  a country 
in  which  the  simple  tertian  is  the  endemic  type,  but  it  may  cogently 
be  argued  that  the  assurance  companies  should  receive  the  benefit  of 
the  doubt  in  view  of  any  change  to  a more  malignant  type.  This 
benefit  they,  indirectly  though  very  practically,  have  received  in 
the  spread  during  recent  years  of  the  knowledge  of  the  relation.ship 
between  surface  puddles,  mos([uitoes  and  malaria,  and  the  energetic 
“ mosquito  war’-  waged  wherever  the  white  man  chooses  to  settle. 
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It  is  otherwise,  however,  in  those  instances  in  which  the  applicant 
proposes  to  reside  in  a malarial  district  notorious  either  for  the 
prevalence  or  malignity  of  its  type.  With  these  may  be  classed 
those  not  uncommon  proposals  from  persons  about  to  explore  or 
open  up  little-known  localities  (pioneer  risks).  Tbe  extra  rate  to  be 
applied  should  not  be  based  on  the  virulence  of  the  type  of  malaria 
alone,  but  should  take  into  consideration  as  an  item  of  at  least  equal 
value  the  distance,  in  hours,  at  which  the  proposed  is  likely  to  be 
situated  from  skilled  assistance  in  the  event  of  illness. 

It  is  usual  to  remit  the  extra  impost  when  the  person  leaves  the 
locality  on  account  of  which  it  was  imposed,  though  some  offices 
insist  on  its  continuance  until  he  leaves  the  tropics. 

Under  the  term  Malarial  Cachexia  is  grouped  a most  hetero- 
geneous array,  from  cases  with  livid  icy  extremities  and  without 
splenic  tumour,  in  which  nature  seems  to  have  offered  no  resistance 
to  the  intoxication,  to  those  in  whom  a moderate  degree  of  splenic 
enlargement  is  the  only  departure  from  the  normal.  With  this 
latter  exception  the  whole  class  is  uninsurable  so  long  as  they  are 
resident  in  the  tropics,  and  it  is  doubtful  if  those  algid  cases,  or, 
indeed,  any  which  show  marked  nerve  implication,  will  ever,  under 
any  circumstances,  become  eligible  lives.  In  considering  the  latter- 
mentioned  class  it  is  advisable  not  to  put  too  much  weight  on 
a moderate  degree  of  splenic  tumour,  as  a condition  of  easy  palpa- 
bility may  persist  throughout  life,  and  yet  not  be  incompatible  with 
perfect  health. 

3.  The  Liver. — I he  active  hyperremia  with  which  the  liver  of  the 
tropical  newcomer  is  credited  is  one  of  the  risks  which  legitimately 
fall  to  be  covered  by  the  added  premium  for  the  first  five  }'ears  of 
tropical  residence.  The  free  living,  which  is  assumed  to  be  the 
cause  of  this  hyperminia,  is  not  usually  of  long  duration.  “Wisdom 
comes  with  years,”  or,  more  correctly,  wisdom  assisted  by  sundry 
digestive  crises  comes  with  months.  .Should  this  desirable  climax 
nc^  be  attained  and  the  engorgement  become  permanent,  it  is 
certain  to  be  accompanied  by  other  departures  from  the  normal 
of  such  a nature  as  to  render  the  task  of  assessing  the  extra  risk 
a comparatively  easy  one.  Thus,  singly,  or  in  various  combination, 
obesity,  arteriosclerosis,  albuminuria,  cardiac  changes,  and  signs  of 
a chronic  auto-intoxication  will  have  to  be  reckoned  with. 

In  discussing  tbe  liver  of  malaria  there  is  a danger  of  confounding 
two  types— one  grave,  the  other  comparatively  innocuous.  The 
former  is  that  described  in  mo.st  text  books  as  occurring  in  the 
cachectic  stage,  and  is  associated  with  a much  enlarged  spleen  and 
profound  blood  changes.  The  other  type  of  liver  enlargement  is 
mostly  found  in  young  people  who  have  been  in  a malarious  district 
for  a few  months  and  who  liave  not  taken  quinine.  It  is  very 
massive,  is  associated  with  but  little  splenic  enlargement,  and  not  at 
all  with  cachexia.  The  history  given  is  that  they  never  have  fever 
unless  tliev  leave  their  own  di.strict.  The  effect  of  the  migration  is 
to  induce  a series  of  typical  malarial  attacks,  aided  ]irobably  by  the 
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tfree  iidminislration  of  quinine  which  these  render  necessary,  and 
.a  speedy  reduction  of  the  size  of  the  liver  to  normal.  The  absence 
. of  cachexia  would  seem  to  indicate  this  condition  to  he  a stage  in 
tthe  working  out  of  an  immunity  which,  unfortunately,  is  merely 
1 local,  and  it  merits  notice  only  that  it  may  not  be  confused  with  the 
: grave  form  already  mentioned. 

It  occasionally  happens  that  a case  with  a history  of  auteceden! 
Aiver  abscess  presents  itself  for  examination.  If  it  has  been  one 
(of  an  acute  frank  solitary  abscess  with  a rapid  and  complete 
(convalescence  after  evacuation,  followed  by  an  interval  of  two 
; years  of  perfect  health,  both  as  to  liver  and  bowel,  there  can  be 
1 no  cavil  as  to  its  acceptance  as  a good  risk. 

The  liver  to  be  avoided  as  undesirable  is  that  where,  in  the  course 
cof  ordinary  examination,  the  hepatic  region  is  seen  to  bear  marks 
(of  having  at  some  time  or  other  received  much  attention,  evidenced 
1 by  the  staining  of  the  cutis  from  prolonged  poulticing,  marks  of 
1 blisters,  cup[)ings,  exploratory  punctures,  tVc.  The  history  given  is 
t usually  one  of  repealed  recurrences  of  what,  for  want  of  a belter 
definition,  may  be  styled  liver  abscess  without  the  absce.ss,  ’ with 
a prolonged  and  tedious  convalescence,  and,  frequently,  a close 
1 relation  to  intercurrent  dysenteric  outbreaks. 

4.  Dysentery  and  Chronic  Diarrhcca. — The  researches  of  the  past 
(few  years  have,  by  demonstrating  the  many  organi.sms  which,  singly 
1 or  in  combination,  enter  into  the  etiology  of  dysenlerv,  .settled  the 
( old  clinical  problem  of  the  intense  virulence  of  some  infections  and 
tthe  comparative  innocuou.sness  of  others.  While  this  is  of  interest 
iit  is  of  little  practical  value  from  the  point  of  view  of  the  examiner 
i in  comparison  to  the  other  point  which  those  researches  have 
1 brought  out — that  most  chronic  diarrheeas  of  the  tropics  are  in 
(reality  chronic  dysenteries,  a reversion  to  the  opinion  expre.ssed  l)y 
IFrench  writers  twenty  years  ago,  and  looked  upon  by  them  as 
: a condition  of  great  gravity. 

5.  Sprue. — Individuals  alVectcd  with  the  type  of  intestinal  disease 
1 known  as  .sprue  are  totall}’  uninsurable.  There  is  probably  no  class 
' of  diseases  on  which  a residence  in  a temperate  climate  produces 
-such  markedly  beneficial  elTects  as  in  the  alvine  duxes,  and  much 
(caution  should  be  exercised  in  accepting  such  a life  which  has  just 
rreturned  from  such  a holiday  optimistically  regarded  as  cured.  In 
-such  a ca.se  one  would  counsel  postponement  for  at  least  a year 

before  taking  it  even  into  consideration. 

6.  Rlackwater  Fever.  — Insurances  of  individuals  proceeding  to 
a '•  blackwater”  district  are  carried  through  at  a multiple  premium 
(four  or  live),  and  this  rate  holds  until  the  per.son  has  returned  to 

:a  temperate  climate  and  been  resident  there  for  at  least  twelve 
months.  It  is  unlikely  tliat  an\’  standard  rate  will  be  arrived  at 
uuntil  there  has  been  a revision  of  the  content  of  the  term  “ !)lack- 
vvater  fever,”  as  at  present  it  is  used  to  cover  such  fevers  as  bilious, 
remittent,  and  such  accompaniments  of  fevers  as  the  ha.'nialuria  of 
imialarial  nephritis. 
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Analysis  of  the  term  “ Fever.”— Very  early  in  the  list 
of  questions  to  be  answered  by  the  proposed  occurs  that  relative  to 
previous  illnesses,  and  in  very  many  cases  the  answer  returned  to 
the  examiner  in  the  tropics  is  “ Fever.”  At  first  sight  it  appears  as 
if  he  would  be  put  to  the  disagreeable  necessity  of  having  to  add  to 
the  already  lengthy  catechism  to  which  the  candidate  is  subjected, 
but  if  he  accepts  the  term  for  the  moment  and  proceeds  with  the 
examination  the  matter  simplifies  itself  as  he  proceeds.  There  is 
one  class  whose  inherent  qualities  cause  them  to  be  otherwise  than 
lightly  remembered,  and  these  do  not  fonn  part  of  the  question. 
This  group  comprises  yellow  fever,  blackwater  fever,  and  malignant 
malaria.  The  usual  question  as  to  “duration  of  illness”  isolates 
another  group,  the  fevers  of  long  continuance  being  either  typhoid 
or  Mediterranean.  Proceeding  with  the  physical  examination,  those 
fevers  which  leave  objective  sequelte  would  be  set  aside  : — The 
trypanosome  (splenomegaly),  leprous  (maculre),  and  filarial  (glands, 
elephantiasis,  &c.)  fevers. 

There  yet  remain  a number  of  fevers  of  short  duration — dengue, 
influenza,  relapsing  fever,  simple  malaria,  and  some  of  the  fevers 
of  the  colon  group — to  be  dealt  with,  and  a single  quer}'  as  to  any 
prevailing  epidemic  still  further  narrows  the  field. 

These  fragmentary  notes,  although  possibly  not  of  a nature  to  add 
much  to  the  knowledge  of  the  tropical  examiner,  may  serve  to 
bring  home  to  those  most  concerned  (the  insurance  companies)  the 
necessity  which  exists  for  the  collection  of  statistical  information 
which  would  place  their  exploitation  of  this  almost  illimitable  field 
of  enterprise  on  a more  scientific  basis.  At  present  their  success 
depends,  much  more  than  in  temperate  climes,  on  the  acumen  of 
their  individual  examiners. 
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Thermometers. 

Centigrade  and  Fahrenheit. 

To  convert  degrees  F.  into  degrees  C.,  deduct  32,  multiply  by  5, 
and  divide  by  9. 

To  convert  degrees  C.  into  degrees  F.,  multiply  by  9,  divide  by 
5,  and  add  32. 


F. 

c. 

F. 

C. 

F. 

C. 

F.’ 

C. 

212 

100 

101-5 

38-6 

96 

35 '6 

80 

26  -7 

200 

93 '3 

lOI 

38  3 

95 '5 

35'3 

78 

25-6 

150 

65-6 

100-5 

38-1 

95 

35 

76 

24 '4 

II2 

44 '4 

TOO 

37 '8 

94 ‘5 

347 

74 

23 '3 

no 

43 '3 

99 '.5 

37 ’S 

94 

34 '4 

72 

22*2 

108 

42 '2 

99 

37 ’2 

92 

33 '3 

70 

21*1 

106 

41-1 

98-5 

36 '9 

90 

32  ’2 

68 

20 

i°S 

40-6 

98 

367 

88 

3i'i 

66 

18-9 

104 

40 

97 'S 

36 '4 

86 

30 

64 

17-8 

103 

39 '4 

97 

36-1 

84 

28-9 

62 

16-7 

102 

38-9 

96-5 

35-8 

82 

27-8 

60 

156  : 

The  Metric  System  of  Weights  and  Measures. 

Factors  for  Converting  from  one  Scale  to  the  other. 


To  convert  grammes  into  grains  . . 

,,  ,,  ,,  ounces,  avoir. 

,,  kilogrammes  into  pounds 

, , grains  into  grammes  .... 

,,  avoir,  ounces  into  grammes  . 

,,  troy  ounces  into  grammes 

,,  cubic  centimetres  into  fluid  ounces  imperial 

,,  litres  into  fluid  ounces  imperial 

,,  fluid  ounces  into  cubic  centimetres 

,,  pints  into  litres  ..... 

,,  metres  into  inches 

,,  inches  into  metres . .... 


X IS'432- 
X 0 03527, 
X 2 '2046. 
X o'o648. 

X 28  -35. 

X 31  104. 

X 0 0352. 
X35‘2- 
X 28  -42. 

X 0-568. 

X39'37- 
X 0-0254. 


Average  Weights  and  Measurements  of  Adult 
Human  Organs. 

Heart. — Weight,  male,  10  ozs.  to  12  ozs.  ; female,  8 ozs.  to  lO 
ozs.  Measurement,  5 inches  long,  34  inches  broad,  inches  thick. 
— Weight,  right,  23  ozs.  ; left,  19  ozs.  ; very  variable. 
Stomach. — Weight,  4^  ozs.  to  5 ozs.  Measurement,  10  inches  to 
12  inches  long,  4 inches  to  5 inches  wide. 
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Liver. — Weight,  45  ozs.  to  60  ozs.  Measurement,  transverse, 
10  inches  to  12  inches ; antero- posterior,  6 inches  to  7 inches. 

Pann-eas. — Weight,  3 ozs.  Measurement,  6 inches  to  8 inches 
long,  ij  inches  broad. 

.Spleen. — Weight,  5 ozs.  to  7 ozs.  Measurement,  5 inches  long, 
3 inches  broad,  inches  thick. 

Kidney. — Weight,  4^  ozs.  to  5i  ozs.  Measurement,  4 inches  long, 
2.\  inches  broad,  ij  inches  thick. 

Brain. — Weight,  male,  50  ozs.  ; female,  44  ozs. 

The  average  weight  and  size  of  all  these  organs  is  less  in  the 
female  than  in  the  male. 


Table  of  Pereentage  Solutions. 
Quantity  ok  Medica.ment  Required  eor  Making. 


Per- 

centage. 

I fluid 

clraclim. 

I fluid  ounce. 

pint. 

Parts. 

I 

gr- 

o’547 

gr. 

4 375 

gr. 

87-5 

1 

in 

100 

2 

gr. 

1-094 

gr- 

8750 

gr. 

i75'o 

I 

in 

50 

3 

gr- 

I '640 

gr. 

I3'i25 

gr- 

262  5 

T 

in 

33'33 

4 

gr. 

2187 

gr. 

17-500 

gr. 

350-0 

T 

in 

25 

5 

.gr. 

2734 

gr. 

21-875 

gr. 

437'5 

I 

in 

20 

6 

gr- 

3-281 

gr. 

26  -250 

gr. 

.525  "o 

I 

in 

16 '66 

7 

gr. 

3-828 

gr- 

30-625 

gr. 

612-5 

I 

in 

14-28 

8 

gr. 

4 '375 

gr- 

35-000 

gr. 

700  ‘0 

1 

in 

12-5 

9 

gr- 

4 922 

gr. 

39-375 

gr. 

787-5 

I 

in 

ii'ii 

10 

gr- 

.3-468 

gr- 

43750 

gr. 

875-0 

I 

in 

10 

The  above  table  has  been  arranged  on  the  basis  of  87 ‘5  grains  of 
; solid  in  1 pint  (approximately  i grain  in  no  minims)  of  solvent; 
I this  being  the  method  officially  recognised  for  making  a i per  cent, 
•solution.  The  substance  .should  be  di.ssolved  in  about  two-thirds  of 
I the  total  quantity  of  solvent,  and  the  bulk  finally  adjusted  to  the 
] prescribed  amount. 
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Relative  Humidity  Tables  at  Normal  Pressure. 


Reading 

of 

Wet  Bulb. 

DifTerence  of  Reading  between  Wet  and  Dry  Bulbs 
Degrees  Fahrenheit. 

in 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

6o 

100 

94 

89 

83 

78 

73 

68 

64 

60 

56 

53 

49  46 

43 

40 

6i 

100 

94 

89 

84 

78 

73 

69 

65 

61 

57 

53 

50 

46 

43 

40 

62 

100 

94 

89 

84 

79 

74 

70 

65 

61 

57 

54 

31 

47 

44 

41 

63 

100 

95 

89 

84 

79 

74 

70 

66 

62 

58 

55 

51 

48 

45 

42 

64 

100 

96 

89 

84 

79 

75 

70 

66 

62 

58 

55 

52 

49 

46 

43 

65 

100 

96 

90 

85 

80 

75 

71 

67 

63 

59 

56 

53 

49 

46 

43 

66 

100 

96 

90 

85 

80 

76 

71 

67 

63 

60 

56 

53 

50 

47 

44 

67 

100 

96 

90 

85 

80 

76 

72 

68 

64 

60 

57 

54 

51 

48 

45 

68 

100 

96 

90 

85 

81 

76 

72 

68 

64 

61 

58 

54 

51 

48 

45 

69 

100 

96 

90 

85 

81 

76 

72 

69 

65 

61 

58 

55 

52 

49 

46 

70 

100 

96 

90 

86 

81 

77 

73 

69 

65 

61 

58 

56 

52 

49 

47 

71 

100 

96 

99 

86 

81 

77 

73 

70 

66 

62 

59 

56 

53 

50 

47 

72 

100 

96 

90 

86 

82 

77 

74 

70 

66 

62 

60 

57 

54 

51 

48 

' 73 

100 

96 

91 

86 

82 

78 

74 

70 

67 

63 

60 

57 

54 

51 

49 

74 

100 

96 

91 

86 

82 

78 

74 

71 

67 

63 

60 

58 

55 

52 

49 

75 

100 

96 

91 

86 

82 

78 

74 

71 

67 

64 

6t 

58 

55 

52 

50 

76 

100 

96 

91 

87 

82 

78 

75 

71 

68 

64 

61 

58 

56 

53 

50 

77 

100 

96 

91 

87 

83 

79 

75 

72 

68 

65 

62 

59 

56 

53 

51 

78 

100 

96 

91 

87 

83 

79 

75 

72 

68 

65 

62 

59 

56 

54 

S'! 

79 

100 

96 

91 

87 

83 

79 

76 

72 

69 

66 

63 

60 

57 

54 

52 

80 

100 

96 

91 

87 

83 

79 

76 

72 

69 

66 

63 

60 

57 

55 

52 

81 

TOO 

96 

91 

87 

83 

80 

76 

73 

69 

66 

63 

61 

58 

55 

53 

82 

TOO 

96 

91 

87 

84 

80 

76 

73 

70 

67 

64 

61 

58 

56 

53 

83 

TOO 

96 

92 

88 

84 

80 

77 

73 

70 

67 

64 

61 

59 

56 

54 

84 

TOO 

96 

92 

88 

84 

80 

77 

74 

70 

67 

64 

62 

59 

56 

54  . 

85 

TOO 

96 

92 

88 

84 

8i 

77 

74 

71 

68 

65 

62 

59 

57 

54 

86 

TOO 

96 

92 

88 

84 

81 

77 

74 

71 

68 

(^5 

62 

60 

57 

55 

87 

TOO 

96 

92 

88 

84 

81 

78 

74 

71 

68 

65 

63 

60 

58 

55 

88 

TOO 

96 

92 

88 

85 

81 

78 

75 

72 

69 

66 

63 

60 

58 

56 

89 

TOO 

96 

92 

88 

85 

81 

78 

75 

72 

69 

66 

63 

6t 

58 
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Relative  Humiuity  Tables — Continued. 


Reading 

of 

WetIJulb. 

Difference  of  Reading  between  Wet  and  Dry  Rulbs 
Degrees  Fahrenheit. 

in 

15 

16 

17 

,18 

19 

:2o 

1 

|21 

22 

23 

j24 

;25 

26 

27 

i 

;28 

29 

|30 

60 

37 

34 

31 

29 

27 

25 

23 

2 1 

>9 

17 

15 

'4 

7 

' 6 

5 

3 ' 

61 

38 

35 

32 

30 

28 

26 

24 

22 

20 

18 

16 

>5 

8 

7 

6 

4 

62 

38 

36 

33 

31 

29 

26 

25 

j23 

21 

19 

‘7 

16 

9 

8 

7 

63 

39 

37 

34 

32 

30 

27 

20 

23 

22 

20 

18 

'7 

10 

9 

8 

6| 

t>-4 

40 

37 

35 

33 

30 

28 

26 

24 

23 

21 

19 

18 

1 1 

10 

9 

65 

41 

38 

36 

33 

31 

29 

27 

25 

23 

22 

20 

19 

12 

1 I 

9 

66 

42 

39 

36 

34 

32 

30 

28 

26 

24 

23 

21 

19 

13 

12 

10 

9! 

67 

42 

40 

37 

35 

33 

31 

29 

27 

25 

23 

22 

20 

'4 

13 

I I 

10 

68 

43 

40 

38 

36 

34 

32 

30 

28 

26 

24 

23 

21 

15 

14 

12 

1 I 

69 

44 

4t 

39 

36 

34 

32 

30 

28 

27 

25 

=3 

22 

16 

15 

13 

1 

12 

70 

44 

42 

39 

37 

35 

33 

31 

29 

27 

26 

24 

23 

'7 

16 

14 

T3 

71 

45 

42 

40 

38 

36 

31 

32 

30 

28 

26 

25 

23 

18 

'7 

■5 

14 

72 

45 

43 

41 

38 

36 

34 

32 

31 

29 

27 

26 

24 

T9 

17 

16 

15 

73 

46 

44 

41 

39 

37 

35 

33 

31 

29 

28 

26 

25 

20 

18 

17 

i6 

74 

47 

44 

42 

40 

38 

36 

34 

32 

30 

29 

27 

25 

21 

19 

18 

16 

75 

47 

45 

43 

40 

38 

36 

34 

33 

3' 

29 

28 

26 

21 

20 

19 

17 ! 

76 

48 

45 

43 

41 

39 

37 

35 

33 

3' 

30 

28 

27 

22 

21 

19 

i8| 

77 

48 

46 

44 

42 

40 

38 

36 

34 

32 

30 

29 

27 

23 

2 1 

20 

t9j 

78 

49 

47 

44 

42 

40 

38 

37 

34133 

31 

30 

28 

23 

22 

21 

19 

79 

49 

47 

45 

43 

41 

39 

37 

35 

33 

32 

30 

29 

24 

22 

21 

20  j 

80 

50 

47 

45 

43 

41 

39 

38 

36 

34 

32 

31 

29 

24 

23 

22 

21 ! 

81 

50 

48 

46 

44 

42 

40 

38 

36 

34 

33 

31 

30 

2 s 

24 

23 

i 

21 1 

82 

51 

48 

46 

44 

42 

40 

39 

37 

35 

33 

32 

30 

26 

25 

23 

22 

83 

5‘ 

49 

47 

45 

43 

39 

37 

36 

34 

32 

3' 

26 

25 

24 

23; 

84 

5- 

49 

47 

45 

43 

4' 

40 

38 

36 

35 

33 

3' 

27 

26 

25 

I 

23 1 

85 

52 

5C- 

48 

46 

44 

42 

40 

38 

37 

35 

33 

32 

28 

26 

25 

24 

86 

52 

5'’ 

48 

46 

44 

42 

39 

37 

3<5 

34 

33 

28 

27 

26 

25 

87 

53 

5' 

49 

47 

45 

23 

42 

39 

38 

36 

34 

33 

29 

28 

26 

25 

88 

53 

5 ' 

49 

47 

45 

43 

42 

40 

38 

3<i 

35 

34 

29 

28 

27 

26 

89 

54 

52 

49 

47 

46 

44 

42 

40 

39 

37 

35 

34 

30 

29, 

27 

26 
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Percentage  Composition  of  various  Mii.ks. 


Sp.  Gr. 

Proteid. 

Total 

Solids. 

P'at. 

Lactose. 

Salts. 

-Water. 

Mares’,  . 

1.03s 

I '99 

9 ’22 

I '21 

5 ’67 

■35 

90-78 

Asses’,  . 

1.023-35 

2 22 

10-36 

I -64 

S'99 

■51 

89-64 

Human, . 

1,027 

2 ‘29 

12-59 

3-78 

6-21 

■31 

87-41 

Cows’ 

1,032 

3’SS 

12-83 

3-69* 

4-88 

-71 

87-41 

Goats' 

1.032 

4 29 

14-29 

4-78 

4-46 

-76 

85 '71 

Buffaloes’, 

1.032 

6'io 

18-59 

7-47t 

4-15 

•87 

81  -41 

* Out  of  187,600  analyses  of  cows'  milk  the  maximum  fat  was  4'i  and 
the  minimum  2' 7,  A slightly  higher  result  is  sometimes  found  in  the 
tropics. 

+ The  high  percentage  of  fat  in  bulfaloes’  milk  will  permit  of  much 
watering  and  still  show  a high  fat  result.  This  is  well  known  and  much 
practised  bj'  the  crafty  native  milkseller  in  the  1113113'  tropical  regions 
where  buffaloes  abound. 
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Quarantine  Table  of  Tropical  Infectious  Diseases. 


Pisease. 

Method  of 
Transmission. 

Incubation 
(in  days). 

Date  of 

Definite  Illness 
on  which 

Quarantine 
after  Late-t 
Exposure. 

Infection 

Ceases. 

Eruption 

appears. 

Begins 
to  fade. 

Chicken  • 
pox. 

? Aerial. 

? Direct  cor- 
poreal. 

? Indirect  cor- 
poreal. 

10  to  i6 

ist  day 

4th  day 

20  days 

When  all 
scabs  are 
gone. 

Cholera. 

Direct — 
Food,  water, 
and  soiled 
products  in- 
t r o d 11  c e-  d 
into  the 
mouth. 

Indirect — 
Flies. 

2 to  5 
(average  i 
to  2) 

Nil 

Nil 

7 days 
* + 

-\fter 
stools 
are  per- 
fectly 
normal. 

Dengue. 

? Btegomyin 
fasriata. 

I to  5 

First 
I St  day. 
Second 
6th  daj'. 

2nd  day 
and 
7th  day 

7 daj's  1 

When  tem- 
perature 
is  finally 
normal. 

Malaria. 

.Anol>hcles. 
? Other 
methods. 

2 to  5 

Nil 

Nil 

7 days  S 

When 
malarial 
parasite 
has  left 
the  blood. 

Measle.«. 

Direct  cor- 
poreal. 

Indirect  cor- 
poreal. 

10  to  14 

4th  day. 
(Highly 
infec- 
tious 2 
days 
before 
rash. ) 

5th  to 
7th  day 

16  days 

Not  less 
than  2 
weeks 
from  ap- 
pearance 
of  the 
ra.sh. 

Plagtie. 

luuoculation 
through 
wounds,  flea 
bites,  &c. 

? Direct  in- 
halation. 

I to  10 
(average  2 
to  5) 

Nil 

Nil 

12  days 
* II 

Fight 
weeks 
from  on- 
set of  the 
disease. 

Small- 

pox. 

? Aerial. 

? Direct  cor- 
poreal. 

? Indirect  cor- 
poreal. 

12  to  I.| 

3rd  day 

gth  or 
loth 
day 

16  days 

Wlien 
every 
scab  has 
fallen  off. 

Yellow 

fever. 

Stcgoviyia 

fascinUi. 

1 to  13 
(average  2 
to  5) 

Nil 

Nil 

13 days  On  the 
4th  day 
of  the 
fever. 

(Brooke.) 
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* This  (luarantiiie  for  contacts,  fixed  at  two  days  longer  than  the 
inaximuin  incubation  iieriod,  can  only  be  considered  safe  if  thorough 
disinfection  of  person  and  effects  is  carried  out  nt  the  commencement  of 
the  (juarantine  period.  A further  disinfection  at  the  end  of  that  period 
is  also  advisable. 

t In  cholera  quarantine,  water  and  food  supply  should  also  be  enquired 
into  and  dealt  with.  Moreover,  the  destruction  of  flies  should  receive 
attention. 

tin  such  a benign  di.sea.se  as  dengue,  quarantine  cart  be  dispensed  with. 

S Owing  to  the  comparatively  small  number  of  malignant  ca.ses, 
quarantine  is  not  imposed  against  malaria  contacts,  as  in  the  .somewhat 
analogous  yellow  fever.  The  mosquito  is  not  infectious  rnitil  12  or 
14  days  after  feeding  on  infected  blood.  .See  remarks  below  on  yellow 
fever. 

II  .-Mtention  should  aUso  be  directed  to  the  possibility  of  fui'ther  infec- 
tion from  r ats.  Unless  fleas  are  excluded,  it  is  hard  to  determine  latest 
exposure. 

This  is  excluding  the  possibility  of  a bite  from  an  infected  mosquito. 
The  extended  incubation  period  often  spoken  of,  may  be  due  to  the  fact 
that  an  infected  mosquito  will  only  be  dangerous  after  a lapse  of  12  days 
since  the  ingestion  of  the  toxic  blood.  Thus  a mosqirito,  biting  a person 
on  the  3rd  day  of  his  disease,  may  bite  another  man  in,  say,  14  days’ 
time.  With  a superadded  incubation  of  13  days,  the  symptoms  will 
appear  in  the  second  person  30  days  13  4-  14  + 13)  after  they  occurred  in 
the  first  patient. 
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RECrULATIONS  OF  EXAMINING  BOARDS  FOR 
DIPLOMAS  IN  TROPICAL  MEDICINE. 

(D.  T.  M.) 

Duking  the  past  ten  or  twelve  years,  the  problems  of  tropical 
medicine  have  occupied  some  of  the  acutest  minds  and  most  highly- 
trained  laboratory  investigators,  with  the  result  that  progress  has 
been  immense  and  knowledge  has  been  acquired  of  a sort  which  can 
be  handed  on  to  others.  In  addition  to  this,  the  importance  of  the 
subject  has  been  grasped  alike  by  the  medical  profession,  by  com- 
mercial firms  engaged  in  tropical  enterprise,  and  b}’  local  and  home 
Governments.  Consequently,  a demand  for  opportunities  of  obtain- 
ing instruction  in  tropical  medicine  arose,  and  was  met  by  the 
institution  of  two  schools  of  tropical  medicine,  the  one  at  London 
and  the  other  in  Liverpool.  Particulars  of  these  schools  will  be 
found  below,  and  it  is  to  be  noted  that  not  only  have  they  met  a 
demand  for  instruction  from  medical  men  with  no  knowledge  ol 
tropical  disease,  but  they  have  created  amongst  those  whose 
practical  experience  of  medical  work  in  hot  countries  is  great  a 
strong  desire  to  be  in  a position  to  investigate  the  conditions  with 
which  they  have  to  deal  upon  strictly  scientific  lines.  The  general 
outcome  is  that  the  whole  character  of  medical  work  in  the  tropics 
and  the  Colonies  has  vastly  improved.  The  movement  owes  no 
small  measure  of  its  success  to  Mr.  Joseph  Chamberlain,  who  during 
his  tenure  of  office  as  Colonial  Secretary  did  all  in  his  power  to 
encourage  it.  His  marked  interest  was  inherited  by  his  successor, 
Mr.  .Nlfred  Lyttelton,  and  the  change  of  Government  has  happily 
not  altered  the  leanings  of  the  Colonial  Office  in  this  direction. 
The  net  result  has  been  that  for  two  or  three  years  past  it  has  been 
and  still  is  expected  of  every  candidate  for  the  Colonial  iMedical 
Service  that  he  shall  pa.ss  through  either  one  school  or  the  other 
before  his  appointment  is  finally  approved.  A further  and  in- 
teresting development  is  the  institution  by  some  of  the  examining 
bodies  of  a diploma  in  tropical  medicine.  The  nature  of  work 
required  will  be  gathered  from  the  particulars  given  later  on  with 
regard  to  the  diplomas  granted  by  Cambridge  and  Edinburgh 
Universities.  It  seems  quite  possible  that  the  possession  of  some 
such  diploma  may  eventually  be  demanded  by  all  employers  who 
have  medical  appointments  in  tlie  tropics  in  their  gift.  Still  stronger 
testimony  to  the  position  which  the  study  of  tropical  diseases  has 
attained,  and  to  the  practical  and  scientific  value  to  be  attached  to 
it,  has  witliin  the  last  year  been  afforded  by  the  L^niversity  of 
London,  wliich  has  now  made  tropical  medicine  one  of  the  subjects 
in  which  a candidate  can  proceed  to  tlie  M.D.  degree  {Brit.  Mai. 
[our)i.,  Sc]it.  I,  1906). 

It  is  to  be  regretted  that  the  London  Royal  Colleges  did  not  .see 
their  way  to  granting  diplomas  in  tropical  medicine.  The  most 
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imporlaiu  reasons  they  brought  forward  (1906),  against  the  institution 
of  such  a diploma  were  : — 

(1)  The  subject  is  too  small  to  merit  the  distinction. 

(2)  Other  special  departments  might  claim  a similar  privilege. 

It  will  not  take  the  student  of  tropical  medicine  many  days  to  find 
the  fallacy  of  the  first  objection.  They  have,  however,  granted 
assessors  who  will  endorse  the  certificates  granted  by  the  London 
School  of  Tropical  Medicine,  in  the  case  of  those  students  who  hold 
the  M.  R.C.S.,  L.K.C. !’.  diplomas. 


University  of  Cantbritiye. 

The  Cambridge  Examination  takes  place  twice  a year,  in  January 
and  in  August.  The  following  are  the  requirements  : — 

Any  person  whose  name  is  on  the  Medical  Register  is  admi.ssible 
as  a candidate  to  this  examination,  provided — 

I.  That  a period  of  not  less  than  twelve  months  have  elapsed 
between  his  attainment  of  a registrable  f|ualification  and  his  admis- 
sion to  the  examination. 

II.  That  he  produce  evidence,  satisfactiwv  to  the  .Syndicate,  that 
he  has  diligently  studied  pathology  (including  parasitologj'  and 
bacteriology)  in  relation  to  tropical  diseases,  clinical  medicine  and 
surgery  at  a hospital  for  tropical  diseases,  and  hygiene  and  methods 
of  sanitation  applicable  to  tropical  climates. 

As  evidence  of  study  and  attainments  a candidate  may  [irescnl 
to  the  .Syndicate  (i)  any  dissertation,  memoir,  or  other  record  of 
work  carried  out  by  himself  on  a subject  connected  with  tropical 
medicine  or  hygiene  ; (2)  any  certificate  or  diploma  in  public  health 
or  .sanitary  science  he  may  have  obtained  from  a recognised  Ex- 
amining Body.  Such  evidence  will  be  considered  by  the  Syndicate 
in  determining  whether  he  is  qualified  for  admission  to  the  examina- 
tion, and  by  the  Examiners  in  determining  whether,  if  admitted,  he 
shall  be  included  in  the  list  of  successful  candidates. 

The  examination  will  have  reference  to  the  nature,  incidence, 
|)revention,  and  treatment  of  the  epidemic  and  other  diseases 
prevalent  in  tropical  countries.  It  will  com|iri.se  the  following 
subjects  : — 

1.  The  methods  of  pathological  and  bacteriological  investigation. 
The  examination  of  the  blood.  The  characters,  diagnosis,  and  life- 
history  of  animal  and  vegetable  parasites.  The  examination, 
chemical  and  microscopic,  of  poisonous  or  contaminated  foods  and 
waters. 

2.  The  origin,  pathology,  propagation,  distribution,  prevention, 
symiHoms,  diagnosis,  and  treatment  of  the  epidemic,  endemic,  and 
other  di.seases  of  tropical  climates,  including — malaria  ; blackwater 
fever;  trypanosomiasis;  relapsing  fever;  dengue;  yellow  fever; 
plague;  tetanus;  beri-beri  ; dy.sentery  and  hepatic  abscess,  cholera, 
enteric  fever,  Malta  fever,  and  specific  diarihrcal  affections  of  the 
tropics;  diseases  due  to  cestode  and  other  worms;  fdariasis : bib 
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harzial  disease  ; specific  boils,  sores,  and  other  cutaneous  affections  ; 
mycetoma ; ophthalmic  affections  of  the  tropics ; affections  caused 
by  poisonous  plants  and  animals,  and  by  poisoned  weapons ; 
sunstroke. 

3.  The  general  effects  on  health  in  the  tropics  of  seasons  and 
climate,  soil,  water,  and  food  ; personal  hygiene,  acclimatisation  ; 
principles  of  general  hygiene,  with  special  reference  to  food  supplies 
and  water  supplies,  sites,  dwellings,  drainage,  and  the  disposal  of 
refuse;  the  sanitation  of  native  quarters,  camps,  plantations,  factories, 
hospitals,  asylums,  gaols,  pilgrim  and  coolie  ships  ; principles  and 
methods  of  disinfection. 

The  examination  is  partly  in  writing,  partly  oral,  and  partly 
practical  and  clinical.  The  clinical  part  will  be  conducted  at  a 
hospital  for  tropical  diseases,  at  which  cases  will  be  submitted  for 
diagnosis  and  comment. 

Every  candidate  is  required  to  pay  a fee  of  six  guineas  before 
admission  or  re-admission  to  the  examination.  A candidate  who, 
after  being  approved  for  admission,  fails  to  present  himself  at 
the  examination,  will  not  have  the  fee  returned,  but  will  be  en- 
titled to  present  himself  without  further  fee  on  one  subsequent 
occasion. 

Every  candidate  who  passes  the  examination  to  the  satisfaction  of 
the  examiners  will  receive  from  the  University  a diploma  testifying 
to  his  knowledge  and  skill  in  tropical  medicine  and  hygiene. 


London  University. 

Tropical  medicine  is  now  one  of  the  parts  through  which 
graduates  of  the  University  of  London  can  proceed  to  the  M.D., 
being  number  6 of  the  six  optional  subjects  of  special  study. 
Candidates  for  this  degree  in  this  (Branch  6)  must  have  taken  the 
M.B.,  B.S.  degrees  not  less  than  two  years  preUously,  unless  sub- 
sequently to  that  event  they  have  either  conducted  a piece  of  original 
work  approved  for  the  purpose  by  the  University,  or  have  had  such 
special  experience  as  may  be  similarly  approved  ; in  either  of  these 
two  cases  the  interval  may  be  diminished  to  one  year.  All  candi- 
dates alike  must  cither  have  attendeil  for  not  less  than  one  academic 
year  a complete  theoretical  and  practical  course  on  tropical  medi- 
cine at  a .school  approved  for  that  purpose,  or  have  been  engaged 
for  not  less  than  two  years  subsequently  to  taking  their  degrees  in 
hospital,  official,  or  private  practice  in  regions  where  tropical 
diseases  ])revail.  The  examination  eventually  to  be  passed  includes 
a paper  on  General  Medicine,  one  on  Tropical  Medicine,  one  on 
Tropical  Pathology  and  Hygiene,  the  writing  of  an  essay,  and 
clinical  and  laboratory  tests. 

The  .Schools  of  Trojtical  Medicine  approved  by  the  University 
are  the  London  Tropical  School  of  Medicine  and  the  Liverpool 
Tropical  .School. 
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University  of  Edinimryh. 

Diploma  in  Tropieal  Medicine  and  Hygiene  {D.T.AI.S^H.). — 
(iraduates  in  medicine  and  surgery  of  this  University  are  eligible 
for  examination  for  the  diploma  on  the  expiry  of  a period  of  six 
months  after  they  have  obtained  these  degrees.  They  must  pro- 
duce evidence  of  having  attended  approved  courses  of  instruction  in 
practical  bacteriology,  including  the  pathogenic  micro-organisms  of 
tropical  disease.s,  in  diseases  of  tropical  climates,  including  the 
zoological  characters  and  the  life-history  of  disease-carrying  insects, 
in  tropical  hygiene,  and  in  the  clinical  study  of  cases  of  tropical 
disease,  and  certificates  of  ]iroficiency  in  the  methods  of  conducting 
post-mortem  examinations,  and  of  preparing  reports  on  them.  Regu- 
lations for  the  di|)loma  will  be  found  on  pp.  45S-459  of  the  Calendar 
for  1906-7.  The  examinations  are  held  in  Januarj’ and  July.  The 
fees  for  the  first  and  any  subsequent  appearance  are : Practical 
bacteriology,  ^i,  is.;  diseases  of  tropical  climates,  is.; 

tropical  hygiene,  ^i,  is.  ; tropical  clinical  medicine,  £\,  is. 
Total,  /4,  4s. 

London  School  of  Tropieal  Medicine. 

The  school  buildings,  laboratories,  museum,  library,  i^vc.,  are 
within  the  grounds  of  the  Branch  Hospital,  Royal  X'ictoria  and 
Albert  Dock  ; Station,  Connaught  Road,  G.E.  R. 

There  are  three  courses  in  the  year,  each  lasting  three  months, 
beginning  October  ist,  Jan.  15th,  and  May  ist  respectively. 

'I'he  lalrorator)-,  iS;c.,  are  open  daily,  and  clinical  instruction  is 
given  daily  in  the  wards  of  the  hospitals.  Certificates  are  granted 
after  examination  to  thrrse  who  complete  a full  course.  Resident 
chambers  are  available  for  students,  who  must  be  ijualified,  or  in 
their  fifth  year  of  medical  studies. 

An  agreement  has  been  concluded  between  the  School  and  the 
Royal  S'eterinary  College,  Camden  Town,  by  which  students  of 
either  institution  m,ay  attend  the  other ; and  an  interchange  of 
demonstrations  has  been  arranged. 

A Craggs  Prize  of  is  awarded  yearly.  All  information  can 
be  obtained  from  the  Secretar}-.  Seaman’s  Hospital,  Greenwich. 

The  University  of  Liverpool. 

Diploma  in  Tropical  .Medicine  (Z).  7’. /I/.).— Ordinance  for  Dip- 
loma in  Tropical  ^iedicine. 

1.  The  University  shall  grant  a Diploma  in  Tropical  Medicine 
(written  D.  1..M.),  which  shall  be  awarded  in  ]nirsuance  of  a resolu- 
tion of  the  Senate. 

2.  The  Diploma  shall  be  awarded  only  to  candidates  who  possess 
a qualification  to  practise  medicine  recognised  for  this  purpose  by 
the  University,  and  who  present  satisfactory  certificates  of  having 
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attended  approved  courses  of  study,  and  pass  the  prescribed 
examination. 

3.  Regulations  .shall  determine  ; — 

(a)  The  periods  and  courses  of  study. 

\b)  The  subjects  of  examination. 

(r)  The  fees  to  be  paid  for  e.xamination. 

Regulations  for  Diploma  in  Tropical  Medicine. — i.  The  exami- 
nation for  the  diploma  shall  be  held  three  times  a year,  at  the  end 
of  the  Autumn,  Lent,  and  Summer  Terms. 

2.  Candidates  before  presenting  themselves  for  the  examination, 
and  subsequent  to  having  obtained  the  recognised  qualification  to 
practise  medicine,  shall  have  attended  : — 

{a)  A three  months’  course  of  study  in  tropical  pathology 
and  hygienedn  the  university. 

{h)  A course  of  instruction  in  a hospital  recognised  by  the 
university,  in  which  beds  are  specially  reserved  for 
tropical  diseases. 

3.  The  subjects  of  e.xamination  shall  be  : — 

{a)  Tropical  pathology  and  parasitology. 

(b)  Tropical  and  applied  bacteriology. 

{c)  Tropical  hygiene  and  sanitation. 

{d)  Tropical  medicine,  including  etiology,  symptoms, 
diagnosis,  and  treatment  of  tropical  diseases. 

4.  The  fee  for  the  examination  for  the  Diploma  shall  be  ;^5,  5s. 

(For  outline  of  courses,  see  prospectus  of  the  Liverpool  School  of 
Tropical  Medicine.) 

Practical  Work  for  the  Diploma. 

Both  laboratory  and  clinical  instruction  can  be  obtained  at  the 
London  School  of  Tropical  Medicine  (Connaught  Road  Station, 
G.  E.  R. ),  or  at  the  Liverpool  School  of  Tropical  Medicine  in 
connection  with  the  University  of  Liverpool. 

Messrs.  Charles  Baker,  of  244  High  Holborn,  have,  at  my 
suggestion,  listed  two  sets  of  microscopical  specimens  covering 
most  of  the  ground  required  for  the  microscopical  part  of  the 
D.T.  M.  work.  These  should  be  a most  useful  auxiliary  to  home 
reading,  but  the  importance  of  personal  “blood”  work  cannot  be 
too  much  insisted  on. 


I Abortion,  41,  42;  (in  cholera), 
164  ; (malaria),  279  ; (plague), 
300 ; (spirillar  fever),  338  ; (yel- 
low fever),  369. 
i:  Abothrium,  67. 

L Abscesses,  19,  58,  59;  (distomatous), 
r 186  ; (of  liver),  199,  204,  208, 
230,  231,  232;  (malarial),  271, 
279,  282  ; (yellow  fever),  369. 
Acari,  112. 
li  Acartomyia,  99. 

I ,,  zammittii,  286. 

V Acarus  scabei,  55,  309. 

L Acclimatisation,  14,  i6,  17. 
r Achorion  schbnleini,  63,  309. 
ij  Achromia.  319. 

H Acid,  action  of,  in  dental  caries, 
\1  33-3S- 

W . Acokanthera  schimperi,  431. 

! ,,  venenata,  431. 

f'  Acoleus,  68. 
d Aconina,  431. 

H Aconitina,  431. 

I Aconitum  ferox,  431. 
y ,,  fischeri,  431. 
p Acrodynia,  309,  318. 

I ! Actinic  rays,  176,  178,  179. 
r Actinomycosis,  308,  311. 
jl . Adamson  stain,  389. 

I . Adenitis,  290. 
p.Adolia,  t22. 

n . zEcophylla  smaragdina,  122. 

! ! I Aedeoniyia,  too. 

1 1 1 Aedes,  87,  88,  too. 

I Aedina;,  98,  too. 

I Aedinus,  too. 

4 { I Ague,  260. 

■ I . Ainhum,  356. 

' Air,  disinfecting,  408. 

Albinism,  319. 

/Albumen,  369. 

# Albuminuria,  279,  365. 


Alcohol,  20,  21,  450. 

Aldrichia,  99,  102,  105. 

,,  error,  105. 

Alectorobius,  114. 

,,  capensis,  115. 

,,  coniceps,  115. 

.,  talaje,  115,  119. 

Aleppo  boil,  222. 

Alimentary  system,  294.  . 

,,  ,,  effect  of  climate 

on,  12. 

Alkaloids,  chemical  analysis  for, 
439- 

Allantonema,  80. 

Amabilia,  68. 

Amblyomma,  116,  117. 

,,  variegatum,  55,  117. 

Amblyopia,  278. 

Amenorrhoea,  42. 

Ammonia  (for  insect  bites),  120. 
Ammonium  bichromate.  386,  387. 
Amceba,  167,  198,  204. 

,,  urogenitalis,  48. 

,,  coli,  230,  231,  341. 

Amphicotyle,  67. 

Amphistomum  hominis,  184. 
Amphitretus,  68. 

Antemia,  127,  129,  130,  148,  412, 
413,414,415;  (blackwater  fever), 
154  ; (cholera),  164  ; (distomi- 
asis),  186;  (kala  - azar),  242; 
(malaria),  271,  279;  (Malta 

fever),  288;  (sprue),  341,  342; 
(trypanosomiasis),  346,  351. 
Ancistrocephalus,  67. 

Andiroba  oil,  449. 
Anesocheliomyia,  too. 

Angiostoma,  80. 

Angle  of  incidence,  381. 

,,  of  refraction,  381. 
Angiostomidw,  80. 

Anguillula,  79. 
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Anguillula  intestinalis,  81. 

,,  stercoralis,  51,  81. 
Anguillulidae,  79. 

Angular  aperture,  380,  381. 

Aniline  blue-black,  387. 

,,  gentian  violet,  387. 
Ankylorhynchas,  98,  99. 
Ankylorhynchus,  99. 

Ankylostoma,  80. 

,,  aniericana,  13T. 

,,  duodenale,  54,  127- 

T29. 

Ankylostomiasis,  127-131. 
Anopheles,  87,  95,  98,  loi,  102, 
103,  252,  269,  270. 

,,  algeriensis,  102,  267. 

,,  bifurcatus,  91,  loi,  103, 

267. 

,,  claviger,  217. 

,,  crucians,  102. 

,,♦  jesoensis,  267. 

,,  maculipennis,  102,  103, 

267. 

,,  nigripcs,  91. 

Anophelinaj,  92,  98,  101-106. 
Anoplocephala,  68. 

Anthrax,  60,  400. 

Anthiobothrium,  68, 

Antikamnia,  7. 

Antikito  cream  for  mosquito  bites, 
5- 

Antipp'in,  170,  340. 
Antistreptococcus  serum,  333. 
Antivenenes,  125. 

Ants,  122,  294,  449. 

Anuria,  338. 

Aphthre,  tropical,  341. 

Aplanatic  lens,  381. 

Aplanatism,  381. 

Aponomma,  116. 

Apparatus,  care  of,  in  tropics,  3,  4, 
Argas,  1 14,  1 15. 

,,  persicus,  55,  115,  119. 

,,  reflexus,  55,  115. 

,,  tholozani,  115. 

Argasidse,  ti2,  114,  115. 
Arribalzagia,  99,  102. 

,,  maculipes,  104. 

Arseniate  of  iron,  345. 

Arsenic  (beri-beri),  134  ; (malaria), 
283;  (pellagra),  318;  (sprue), 
345  : (trypanosomiasis),  352. 
Ascaridae,  8r. 

Ascaris,  78,  79,  80. 


.\scaris  canis,  85,  86. 

,,  lumbricoides,  54,  83,  85,  86. 
Aspergillus  fumigatis,  62,  308. 
Aspidocotylea,  76. 

Athene  noctura,  337. 

Atoxyl,  352. 

Atropine,  333,  431,  432. 

Bacillus,  57,  198-203,  256 ; (beri- 
beri), 136 ; (black- 
water  fever),  150; 
(cholera),  158-162; 
(yaws),  362 ; stains 
for,  390. 

, , albus  variolae,  323,  324. 

, , catarrhalis,  170. 

,,  coli  communis,  159, 

199,  200,  231,  400. 

,,  comma,  158-162. 

,,  coryzae  segmentosus, 

170. 

,,  diphtherias,  159,  389, 

400. 

,,  dysenteriae,  199,  201. 

,,  enteritidis,  159. 

, , friedlanderi,  170. 

, , fulvus,  37. 

,,  gingivae  pyogenes,  37. 

,,  icteroides,  366. 

, , of  Le  Dantec,  308. 

,,  lepras,  247,  251,  252. 

,,  ■ liquifaciens  fluorescens 
motilis,  37. 

, , mesentericus  fuscus,  37. 

,,  ,,  ruber,  37. 

,,  ,,  vulgatus,  37. 

,,  necrodentalis,  37. 

,,  pestis,  292-297,  400. 

,,  plexiformis,  37. 

,,  proteus,  159. 

,,  pyocyaneus,  200,  231. 

,,  subtilis,  37. 

,,  tuberculosis  stain,  391. 

,,  typhosus,  159,  400. 

Bacteria  in  pyorrhoea,  32  ; in  dental 
caries,  33,  37  ; as  parasites,  57  ; 
in  smallpox,  323  ; stains  for,  390. 
Bacterium,  58. 

, , aerogenes  capsulatus, 

58. 

,,  anthracis,  60. 

,,  coli  commune,  59. 

,,  diphtheriae,  59. 

,,  enteritidis,  59. 
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Bacterium  friedliinderi,  58. 

,,  induenzse,  59. 

,,  leprtE,  60. 

, , mallei,  59. 

,,  oedematis  maligni,  60. 

,,  pestis,  59. 

,,  tetani,  60. 

,,  tuberculosis,  60. 

,,  typhosus,  59. 

Bagdad  boil,  222. 

Balantidium  coli,  49,  199,  200. 

,,  minutum,  49. 
Bamboo,  431. 

Bancroftia,  100. 

Bandages,  disinfecting,  408. 
Barometric  pressure,  10,  ii. 

Baths,  22,  46. 

Becquerel  rays,  177. 

Bedding,  disinfecting,  408. 

Bed  linen,  disinfecting,  408. 

Beds,  disinfecting,  408. 

Beecham’s  pills,  7. 

Beer,  21. 

Bees,  122. 

Beetles,  122. 

Benchuca,  120. 

Benign  tertian  fever,  261,  262,  272- 
275- 

Beri-beri,  42,  132-143. 

Bertia,  68. 

Bhang,  432. 

Bicycling,  22. 

Bile  beans,  7. 

Bilharzia,  64,  144,  190. 

Bilharziella,  77. 

Bilharziosis,  144-149. 

Bilious  fevers,  150. 

,,  remittent  fever,  150,  285. 
Biliousness,  19. 

Bironella,  99,  106. 

,,  gracilis,  106. 

Biskra,  222. 

Black  death,  290. 

,,  fever,  237. 

,,  jaundice,  150. 

,,  vomit,  365. 

Blackening,  395. 

Blackwater  fever,  150-156,  463. 
Blastomycetes,  57,  362. 

Blood  (malaria),  271,  279,  280; 

(plague),  298;  (general),  412-423. 
Blood-corpuscles,  124,  179;  black- 
water  fever,  155;  malaria,  263- 
266,  268,  270,  271,  272,  280. 


Blood  plates,  414. 

Boa  constrictor,  124. 

,,  murina,  124. 

Body  temperature,  influence  of 
climate  on,  12,  13,  40,  42 ; of 
food  on,  19  : in  ankylostomiasis, 
130 ; in  blackwater  fever,  153, 

. 154;  cholera,  162,  163 ; dengue, 

I 168,  169 ; nervous  regulation  of, 
170-173  ; in  dysentery,  206,  207  ; 
in  hepatitis,  227 ; in  liver  abscess, 
234,  236  ; in  kala-azar,  242,  243 ; 
j in  malaria,  272-278 ; in  Malta 
I fever,  287 ; in  plague,  298,  299, 

! 302,  305  : in  smallpo,x,  326-332  ; 

in  spirillar  fever,  338,  339 ; in 
i glandula  idiopathica,  354,  355  ; 

! in  yellow  fever,  368,  369. 

Boils,  19,  223.  279,  300,  316,  369. 


disinfecting,  408. 

Boots,  29. 

Boracic  acid,  148,  224,  226,  310, 
332,  333- 

Borax,  316. 

Bothrimonus,  67. 

Bothriocephaloidea,  65,  67. 

Bothriocephalus  mansoni,  70,  table 
facing  74. 

Brain  (in  trypanosomiasis),  351  ; 
(in  malaria),  271. 

Brass,  cleaning,  395. 

Break-bone  fever,  167. 

Bromides,  i8i,  304,  356. 

Bromidia,  7. 

Bronchitis,  11. 

Brushes,  disinfecting,  408. 

Bubas,  360. 

Bubo,  climatic,  353. 

,,  non-venereal,  353. 

Buboes,  298,  299,  300,  301,  302. 

Buffalo  gnats,  121. 

Buffalo-milk,  fat  in,  470. 

Bugs  (bites  of),  120  ; (and  beri- 
beri), 137;  (and  kala-azar),  239; 
(and  leprosy),  252. 

Bunter's  nervine,  7. 

Burdwan  fever,  237. 

Butyric  acid,  36. 


C.\cc.\  yaws,  363. 
Cadavers,  disinfecting,  409. 
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Calabar  bean,  432. 

Calcium  carbonate,  343. 

Calico,  24. 

Calliobotiirium,  68. 

Cambric,  24,  28. 

Camera,  3,  392,  393. 

,,  lucida,  385. 

Camphor,  33. 

Camponotus,  122. 

Cancer,  130. 

Cane  sugar,  see  Sucrose. 
Cannabanine,  432. 

Cannabis  sativa,  432. 

Cantharis,  122. 

Canvas,  25, 

Carbohydrates,  19,  55. 
Carbol-fuchsin,  388. 

Carbolic  acid,  33 ; (internally  for 
plague),  303,  364,  406,  407 ; (to 
prevent  mould),  449. 
Carbol-methylene  blue,  388. 

Carbon  dioxide,  172,  227. 

Caries,  363. 

Caringa,  122. 

Caris,  114,  115. 

Carpets,  disinfecting,  409. 
Carriages,  disinfecting,  409. 

Carron  oil,  119. 

Carter’s  little  liver  pills,  7. 

Casein,  369. 

Cashmere,  28. 

Cassava,  432. 

Castor  oil,  131,  344,  345,  432. 
Catageiomyia,  100. 

Cellia,  95,  99,  102,  105. 

, , albimanus,  105. 

,,  albipes,  267. 

,,  argyrotarsus,  105. 

,,  bigotii,  105. 

,,  kochii,  105. 

, , pharoensis,  105. 

,,  pulcherrima,  105. 

,,  squamosa,  105. 

Cellulose,  36. 

Centipedes,  120. 

Ceratixodes,  115,  116. 

,,  putus,  1 16. 
Ceratopogon,  121,  449. 

Cercaria,  76. 

Cercomonas  intestinalis,  48. 

Cerbera  odollam,  433. 
Cerebro-spinal  fever,  175. 

Cestodes,  64-74. 

Ceylon  sore  mouth,  341. 


' Charcoal,  345. 

Charcot-Leyden  crystals,  129. 
Chaulmoogra  oil,  258. 
Cheiro-pompholyx,  309,  316,  317. 
Chicken-pox,  330,  472. 

Chinches,  115. 

Chinosol,  345. 

Chironomidse,  121. 

Chloral,  432. 

Chlorate  of  potash,  345. 

Chloride  of  lime,  408. 

Chlorine,  404. 

Chlorocytosis,  412. 

Chlorophyll,  387. 

Chlorosis,  127,  130,  412. 

Cholera,  s.  10.  4i>  i;7-i66,  279, 
324,  400,  412,  472. 

,,  red  reaction,  159. 

Chromatic  aberration,  381. 
Chromatophilia,  412. 

Chromic  acid  and  spirit,  387. 
Chronic  venereal  sores,  225. 
Chrysarobin,  312,  314,  315. 
Chrysoidin,  352. 

Chrystya,  99,  102,  105. 

,,  implexa,  105. 

Chyluria,  219,  220. 

Cimex,  137. 

,,  lectularius,  55,  120,  239, 
252. 

Citrate,  sodium,  44. 

Citrates,  20. 

Citronella  oil  for  mosquito  bites,  4. 
Clades  inguinaria,  290. 
Cladoccelium  hepaticum,  185. 
Cladothrix  actinomycii,  61,  308. 

,,  mycetom0e,6i,3o8,3io, 

311- 

Clarke’s  blood  mixture,  7. 

Climate,  9;  influence  of,  12;  on 
respiration  and  urine,  13  ; on 
body  temperature,  172,  173. 
Climates  by  temperature,  9,  10. 

,,  Continental,  ii. 

,,  marine,  ii. 

,,  mountain,  12. 

Clothing,  23-29,  46,  409, 

Cobra,  123. 

Cocaine,  345. 

Coccidium  bigeminum,  49. 

,,  cuniculi,  49. 

,,  hominis,  49. 

Cocculus  indicus,  433. 

Coccus  (beri-beri),  135,  136. 
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Cockle's  pills,  7. 

Cocoa,  21. 

Coenogominus  heterophyes,  185. 
Coffee,  21. 

Coguniello  fungus,  366. 

Colex,  251. 

Coloured  articles,  disinfecting,  409. 
Coma,  175. 

Condenser,  bull’s-eye,  382. 

,,  sub-stage,  382. 
Condiments,  21. 

Congo  sickness,  347. 

Conorhinus  sanguisuga,  55. 
Constipation,  22,  287,  341,  345. 
Convulsions  (in  malaria),  278 ; (in 
plague),  297. 

Coolie  itch,  129. 

Copper  acetate,  387. 

Coma,  175. 

Corrosive  sublimate,  401,  406. 
Cotton,  24, 

Cotugnia,  69. 

Cotylogonimus,  77. 

,,  heterophyes,  51, 

184,  185,  192, 

193- 

Coup  de  soleil,  179. 

Cow-pox,  333. 

Crab  yaws,  363. 

Crape,  24. 

Creatin,  369. 

Crescents,  procedure  to  find,  422. 
Cresols,  406,  407. 

Crotalida;,  123,  124. 

Cryptococcus  xanthogenicus,  366. 
Ctenoccphalus,  112. 

Cucullanus  elegans,  197. 

Culex,  87,  88,  91,  95,  roo,  108. 

,,  ciliaris,  217. 

.,  confirmatus,  366. 

fatigans,  87,  88,  91,  108, 
217,  286,  366. 

pipicns,  87,  217,  267,  286, 
337- 

pungens,  251. 
tieniorhyncus,  366. 
Culicida,  87-108. 

Culicina;,  98,  99,  106. 

Curtains,  disinfecting,  409. 

Cyanea  capillata,  119. 
Cyathocephalus,  67. 
Cycloleppteron,  98,  lor. 

,,  grabhamia,  103. 

,,  mediopunctata,  103. 


Cyclophyllidea,  68. 

Cyclops  quadricornis,  197. 
Cyllin,  303,  345. 

Cysticercus,  66. 

,,  cellulosne,  67. 

,,  fasciolaris,  67. 

,,  pisiformis,  67. 
Cystitis.  59,  table  facing  132. 
Cystoideus,  66. 


D.wdy  fever,  169. 

Danielsia,  100. 

Dark-room,  393. 

Datura  fastuosa,  433. 

Davainea,  69. 

, , madagascariensis,  50,  71 , 
table  facing  74. 
Deinocerites,  too. 

Delhi  boil,  222. 

Demodex  folliculorum,  55. 
Dendrocalamus,  431. 

Dendromyi.a,  roi. 

,,  Smithii,  88,  91. 

Dendromyinre,  98,  loi. 

Dengue,  10,  108,  167-170,  472, 
Dental  caries,  33-35. 

Dermacentor,  116,  117. 

,,  electus,  55,  1 17. 

Dermatitis,  62,  129,  178,  308,  316, 

364- 

Desvoidea,  99. 

Developing,  393,  394. 

Development  factors,  395. 

Dextrose,  35,  36. 

Dhobie  itch,  63,  307,  314,  315,  320. 
Diacathodic  rays,  177. 

Ditecocestus,  66. 

Diaper,  24. 

Diarrhoea,  198,412,463;  (cholera), 
158;  (dysentery),  202; 
(kala  - azar),  237  ; 
(Malta  fever),  287  ; 
(plague),  297,  301  ; 

(pellagra), 317;  (small- 
])Ox),  328 ; (spirillar 
fever),  338  ; (sprue), 
34b  342.  345- 
,,  alba,  341. 

Diathermasi.a,  21,  171,  175. 
Dibothrioccphalus,  67. 

,<  latus,  50,  6g. 

tabic  facing 
74- 


4^6 


INDEX. 


Dibothriocephalus  cordatus,  50,  70, 
table  facing  74. 

Dicrocoelium,  77. 

,,  lanceatum,  51,  184, 

185,  192,  193. 

,,  lanceolatum,  184. 

Didymozoon,  77. 

Diet,  19,  332,  343,  344. 

,,  of  infants,  42-46. 

Digitalin,  175. 

Digitalis,  181,  289. 

Dilepis,  69. 

Diphtheria,  59,  389. 

Diplocotyle,  67. 

Diplogonoporus,  67. 

,,  grandis,  50,  70, 

table  facing  74. 

,,  mansoni,  50. 

Diplomas,  476-480. 

Diplostomum,  77. 

Diptei  a,  to  collect,  444. 
Dipylidium,  69. 

,,  caninum,  30,  70,  table 

facing  74. 

Disaccharides,  35,  36. 

Disinfection  (classification  of 
agents),  399,  ct  seq. ; (application 
of),  408,  et  seq. 

Dispharagus,  80. 

Dissecting  microscope,  377,  379. 
Distoma  capenses,  144. 

conjunctum,.  187. 

,.  conus,  188. 

,,  hEematobium,  144. 

,,  pulmonale,  189. 

,,  ringeri,  189. 

,.  sinense,  188. 

,,  spathulatum,  188. 

Distomiasis,  184-193. 

Distomum  buski,  187. 

, . cavios,  185. 

,,  crassum,  187. 

,,  hepaticum,  185. 

,,  hepatis  endemicum, 

188. 

,,  heterophyes,  185. 

,,  japonicum,  188. 

,,  lanceolatum,  184,  188. 

,,  tenuicolle,  188. 

Doan's  backache  pills,  7. 

Dochmius,  80, 

,,  duodenalis,  127. 
Dourine,  350. 

Dracontiasis,  194-197. 


Dracunculus  medinensis,  194,  211. 
,,  persarum,  194. 

Drawing  eyepiece,  377,  378. 

Dresses,  29. 

Drill,  24,  26. 

Dum-dum  fever,  237. 

Dysenteiy,  10,  21  ; etiology,  198  ; 
classification,  199;  sporadic,  200, 
202;  endemicoramcEbic,20o,2oi, 
205;  epidemic  or  bacillary,  201, 
203, 206  ; diagnosis,  208  ; morbid 
anatomy,  209  ; predisposing  to 
liver  abscess,  231 ; and  life  assur- 
ance, 463. 

Dysidrosis,  316. 

Dyspepsia,  19.  129,  317,  342. 

Dyspnoea,  122,  140. 


Eade’s  pills,  7. 

Echinobothnidce,  69. 
Echinobothrium,  69. 
Echinorhynchus  gigas,  51. 

,,  hominis,  51. 

Eczema,  312,  315,  320. 
Eikonometer,  385. 

Electricity,  35,  179,  400. 
Elephantiasis,  219,  220. 

,,  grascorum,  256. 

Elephantine  disease,  210. 

Endemic  index  (malarial),  270. 
Endocarditis,  58,  288. 

Enoplidas,  79. 

Eno’s  fruit  salt,  7. 

Entamoeba  coli,  199,  200,  201. 

, , d)'senteriae,  199, 200, 2or , 

,,  histolytica,  199. 

Enteric  fever,  279,  335. 

Eosine,  388,  421. 

Eretmapodites,  99. 

Ergotism,  318. 

Erysipelas,  58. 

Erythema,  180,  254,  318,  321,  328, 
346,  351- 

Erythrocytes,  412. 
Eschatocephalus,  115,  n6. 

Eserine,  432. 

Etorleptiomyia,  95,  100. 

Eucalyptus  oil  for  mosquito  bites, 
4 ; in  cholera,  166. 

Euquininc,  282. 

Eustrongylus,  80. 

,,  gigAS,  53,  83,  85. 
Exanthcsis  rosalia,  167. 
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Excreta,  disinfecting,  409. 

Exercise,  22,  46. 

Facies  leonina,  254. 

Famine  fever,  335. 

Fasciola,  77. 

,,  hepatica,  50,  184,  185, 

186,  192,  193. 

,,  humana,  185. 

,,  lanceolata,  184. 

Fasciolopsis,  77. 

,,  buski,  50,  184,  187, 
192,  193. 

F'at  (beri-beri),  135. 

,,  production,  19. 

Fats,  19,  36. 

Favus,  63,  307,  309. 

Feeding,  see  Diet. 

Fever,  5,  23,  24,  40,  41,  172,  173, 
208,  232,  233,  242,  244,  254,  260, 
i-j6.  277,  278,  279,  280,  285,  288, 
290,  322,  335,  338,  346,  35t,  354, 
365,  414,  4t5. 

Ficalbia,  too. 

Filaria,  80,  210. 

,,  rethiopica,  194. 

,,  bancrofti,  52,  21 1,  212,  213, 
216. 

,,  demarquayi,  52,  210,  212, 

215- 

,,  diurna,  210,  213,  214,  215. 

,,  equina,  221. 

,,  evansi,  221. 

,,  bmmorrhagica,  221. 

,,  gigas,  211,  215. 

,,  inimitis,  217.  221. 

,,  irritans,  221. 

,,  lachrymalis,  221. 

,.  loa,  52,  211-214. 

,,  magalhaesi,  52,  210,  212, 

213.  215. 

,,  medinensis,  52,  194- 197, 

211. 

nocturna,  210,  213,  214, 
215,  216,  218,  251. 

.,  osleri,  221. 

,.  ozzardi,  52,  210,  212-214. 

,.  perstans,  52,  151,  210,  212- 

214.  847,  348- 

..  philippinensis,  52,  21  r,  213, 
2tS- 

,,  rccondita,  221. 

,,  sanguinis  hoinini,  22t. 

Filariasis,  210-221. 


Filariida*,  80. 

Filters,  20. 

Finlaya,  too. 

Finsen  treatment,  178. 

Fire,  400. 

Fireflies,  light  from,  177. 
Fistulicola,  67. 

Fish  (beri-beri),  134:  (leprosy),  250. 
Fixing  baths  (photography),  396. 
Flagella,  390. 

Flagellated  body,  to  stain,  422. 
Flannelette,  24. 

Flax,  24. 

Fleas  (anatomy  of ),  109,  121;  (clas- 
sification of).  III ; (and  plague), 
294-296 ; (and  trypanosomata), 
350- 

Flies,  160,  199,  251,  294. 

Floors,  disinfecting,  409. 

Flukes,  74. 

Food,  tg-2i  : disinfecting,  409. 
Formaldeh3'de,  401-403. 

Formalin,  208,  316,  403,  407,  450. 
Formic  acid,  122. 

I'rambaesia,  360. 

Fruit,  344. 
fungi,  57- 

Furlough,  indications  for,  6. 

Gaufi.ies,  121. 

Galziekte,  350. 

Gangrene,  59,  279,  363,  369. 
Gasterostomium,  75, 

Gastric  remittent  fever,  285. 
Gastrodiscus,  77. 

,,  hominis,  50,  184.  192, 

193- 

Gastrothylax,  77. 

Gibraltar  fever,  285. 

I Giemsa's  stain  (syphilis),  390. 
Gilcsia,  100. 

' Glanders,  359, 

Glandula  idiopathica,  353-356. 
Glass,  disinfecting,  409. 

Globulin,  369. 

Glossina,  12 1. 

fusca,  12 t,  350. 
longipalpis,  350. 
longipennis,  350. 
morsitans,  121,  350. 
pallicera,  350. 
pallidipes,  I2i,  350. 
palpalis,  349,  350. 
tachinoides,  350. 


488 


INDEX. 


Gloves,  25,  29. 

Glow-worms,  light  from,  177. 
Glucose,  35. 

Glycerine,  316. 

Glyciphagus  buski,  55. 
Gnathostoma,  80. 

Gnathostomidse,  80. 

Gceldia,  100. 

Goldstein's  rays,  177. 

Golfing,  22. 

Gordius  medinensis,  194. 

Gordon’s  photomicrograph  appa- 
ratus, 377,  358. 

Goundou,  357,  358. 

Grabhamia,  87,  88,  91,  99,  107. 

,,  dorsalis,  91,  107. 

,,  idahoensis,  107. 

Gram  stain,  389. 

Granuloma  endemica,  222-224,226, 
238,  239. 

, , perforating,  225. 

,,  ulcerating,  225. 

, , venerea,  225,  226. 

Greases,  333. 

Ground  itch,  129. 

Guaiacol,  130. 

Gualteria,  100. 

Guinea-worm,  194,  197. 

Gums,  36. 

Gurgun  oils,  258. 

Guy’s  tonic,  7. 


H-’EMACYTOMETER,  415,  416. 
Haemagoginas,  98,  100. 
Hasmagogus,  88,  100. 
Hsemamceba  (beri-beri),  134;  (ma- 
laria), 260,  ct  seq. 

,,  malarioe,  49,  261,  268, 

275,  276. 

,,  praecox,  49,  261,  268, 

276. 

,,  vivax,  49,  261,  268, 

273.  274,  275- 
Hmmaphysalis,  ti6,  117. 

,,  leachii,  55,  117. 

Haematoblast,  414,  415. 
Hrematochyluria,  210. 
Hasmatoidin,  130. 

Hrematoxylin,  388,  421. 
Hasmaturia  (bilharziosis),  144,  147, 
148. 

llaemo  agglutinin,  124. 

1 la-moglobin,  271,  370,  412,  418. 


Haemoglobinuria  (Texas  fever), 
152  ; blackwater  fever,  153. 
Hremoglobinuric  fever,  150. 
Haemolysin,  124. 

Haemorrhage,  130,  148,  242,  271, 
272,  279,  280,  302,  303,  328,  330, 
338,  3Si<  352,  369.  370.  412,  415. 
Haemorrhagin,  124. 

Haffkine’s  anti.cholera  inoculation, 
166  ; prophylactic  fluid,  304-306. 
Hair,  to  stain,  for  fungi,  389. 
Halation,  395. 

Hamadryad,  123. 

Hands,  disinfecting,  409,  410. 
Hats,  27,  29, 182 ; disinfecting,  410. 
Health,  effect  of  climate  on,  ii,  12. 
Heart,  ankylostoma  in,  129;  Filaria 
immitis  in,  221. 

Heat,  400. 

„ apoplexy,  173. 

,,  stroke,  173. 

Hectopsylla,  in. 

Hemistomum,  77. 

Hepatitis,  21,  188,  i8g,  227-230, 
271. 

Heptaphlebomyia,  100. 
Heptaphlebomyime,  98,  100. 
Herpes  desquamatus,  312. 

,,  farinosus,  312. 

Heterakis,  81. 

Heterocotylea,  76. 

Heterodera,  79. 

Heteropalpas,  98. 

Hippobosca  rufipes,  350. 
Hodgkin’s  disease,  412. 

Holland  drill,  24. 

Holloway’s  pills,  7. 

Holostomum,  77. 

Horse-flies,  121,  349,  350. 
Horse-pox,  333. 

Houses,  disinfecting,  410. 
Howardina,  100. 

Hulecotomyia,  99. 

Humidity,  10,  ii,  12;  (wet  and  dry 
bulb  tables),  468,  469, 
Hyalomma,  116,  117. 

,,  cegyptium,  55. 

Hydatid  cyst,  66. 

Hydrocyanic  acid,  432. 
Hyloconopince,  98,  100. 
Hyloconops,  100. 

Hymenolepis,  69. 

,,  diminuta,  50,  71, 
table  facing  74. 
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Hymenolepis  lanceolata,  50,  71, 
table  facing  74. 

,,  nana,  50,  70,  table 
facing  74. 

Hyoscine,  hydrobromide,  175,  332. 
Hy percent  ia,  18 1,  228. 
Hyphoniycetes,  57. 

Hypo  tests,  396. 

Hystrichopsylla  obtusiceps,  55. 


ICIITIIYOl.,  31 1. 

Ichthyotcenia,  68. 

Icterus,  365,  370. 

Illumination  (microscopy),  381. 
Incident  ray,  381,  383. 

Indian  hemp,  432. 

,,  hill  diarrhoea,  341. 
Infants  in  tropics,  39,  42-46. 
Influenza,  59,  170. 

Insects,  mounting,  391. 
Insolation,  173,  179. 

Instruments,  disinfecting,  410. 
Intermittent  fever,  260. 

typhoid  fever,  285. 
Intestines  in  dysentery,  209. 
Iodide  of  calcium,  33,  226,  311. 

,,  of  potassium,  33,  61,  364. 
Iodine,  312,  356,  364. 
Ipecacuanha,  199,  205,  208. 

Iron,  283,  345. 

Itch,  309. 

Ixodes,  1 15. 

,,  hexagonus,  55,  116. 

,,  ricinus,  55,  116. 

Ixodidre,  112,  115,  117. 

Ixodince,  115. 


Jahou.W’di,  434. 

Jaeger  garments,  25,  26. 
janthinosoma,  99. 
Jaundice,  338,  369. 

Jelly  fish,  118,  119. 

I eyes’  fluid,  407. 

Jigger,  121. 

Joblotia,  100. 

Jute,  24. 


K.\i..\-a/..\r,  237-246,  280, 
Keating's  cough  lozenges,  8. 
Keloid,  309,  318,  319. 
Keratitis  dendritica,  279. 


Keratitis  profundis,  279. 

I Keratomalacia,  279. 

Kerosene,  130. 

Kertdszia,  99. 

Kidney,  blackwater  fever,  155  ; 
cholera,  164;  plague,  302;  yellow 
fever,  370. 

Kidneys,  effect  of  climate  on,  12. 
Koch’s  comma  bacillus,  158. 
Komlah,  122. 

Krabbea  grandis,  70. 


Lahei.ling  bottles,  396. 
Lacquering  brass,  396. 

Lactic  acid,  33,  35. 

Lactose,  35. 

Lamplough’s  pyretic  saline,  8. 
Lanolin,  332. 

Laryngitis,  325. 

Lasioconops,  too. 

Latah,  358,  359. 

Lathyrism,  table  facing  132. 
Laverania  malarias,  262. 

Lawn  tennis,  22. 

Leather,  25,  410. 

Leicesteria,  99. 

Leishman  stain,  388,  421,  422. 
Leishman-Donovan  bodies,  222, 
310. 

Leishmania  donovani,  223,  238, 
2 39- 

Lenses,  375,  376,  380. 

I Leontiasis,  246. 

Lepidoptera,  121. 

Lepidotomyia,  too. 

Lepra,  246. 

,,  italica,  317. 

Leprolin,  259. 

Leprosy,  42,  120,  224,  246-259,  320. 
,,  conclusions  of  Commission, 

T ^53-  . 

Leptosomatomyia.  too. 

Leptothrix  buccalis,  35,  61. 

,,  innominata,  61. 

,,  tonsillaris,  61. 

Leptus,  1 19. 

Leucasmus,  319. 

Leucocytes  (blackwater  fever),  151 ; 
(kala-azar),  242;  (malaria),  271, 
272,280;  (trypanosomiasis),  349; 
(general),  413. 

Leucocythasmia,  244,  413,  415. 
Leucocytosis,  232,  233,  413. 
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Leucoderma,  314. 

Leucodermia,  319. 

Leucolysis,  413. 

Leucopathia,  319. 

Leucopenia,  242. 

Leukaemia,  280,  412,  414. 

Levulose,  35,  36. 

Lice  (and  beri-beri),  137  ; (and 
leprosy),  251. 

Lichen  tropicus,  316. 

Life  assurance  in  tropics,  460. 
Light,  23,  26,  176-179. 

Ligula,  67. 

Limatus,  loi. 

Lime  juice,  21. 

,,  solutions,  407,  408. 

Limnceus  oahuensis,  186. 

,,  stagnalis,  189. 

,,  truncatulus,  186. 

Linen,  24. 

Liver,  370,  387. 

,,  influence  of  climate  on,  ii, 
227,  228,  462. 

,,  abscess,  230-236,  463. 

,,  fluke,  185. 

Locomotor  ataxia,  table  facing  132. 
Loefifier's  methylene  blue,  388, 
Lophoceratomyia,  100. 
Lophoscelomyia,  99,  102,  105. 

,,  .asiatica,  105. 

Lumbar  myelitis,  table  facing  132. 
Lungs  in  pneumonic  plague,  302 ; 
to  stain,  386. 

,,  influence  of  climate  on,  12. 
Lupus,  224,  226. 

,,  endemica,  222. 

Lustig’s  serum,  304. 

Lutzia,  99. 

Lycosa  tarantula,  120. 
Lymphangitis,  58,  318,  319. 
Lymphatic  gland  disease,  413. 

,,  glands,  387. 

,,  varices,  319. 
Lymphocytes,  413. 

I-.ysol,  407. 

Lytta  ruficeps,  122. 

,,  vittata,  122. 


M.aCLEAYA,  99. 
Macrocythtemia,  412. 
Microcythsemia,  412. 
Madura  foot,  61,  308,  310. 
Magnifying  power,  383-385. 


Mails,  disinfecting,  410. 

Maize,  317. 

Mai  de  Calderas,  350. 

,,  del  sol,  317. 

Malacotjdea,  77. 

Malaria,  10,  41,  461,  462;  and 
ank)dostomiasis,  130 ; and  beri- 
beri, 136;  and  blackwater  fever, 
150  ; and  diathermasia,  175  ; and 
kala-azar,  244;  classification, 
261 ; nomenclature,  262 ; life 
history  of  parasite,  263,  et  seq.  ; 
mosquito  hosts  of  parasite,  267  ; 
experimental  proof  of  mosquito 
theory,  269;  predisposing  causes, 
270  ; pathological  anatomy,  271  ; 
symptoms,  272  ; amblyopia,  278  ; 
complications,  279 ; cachexia, 
279  ; treatment,  280  ; quinine  for, 
281,282 ; Warburg's  tincture,  283. 

Malarial  cachexia,  279,  462. 

Male  fern,  130. 

Malignant  potyadenitis,  290. 

,,  pustule,  160. 

,,  tertian  fever,  261,  272, 

276-278. 

Malta  fever,  57,  285-289. 

Maltose,  35,  36. 

Mania,  14. 

Manihot  utilissima,  432. 

Mansonia,  88,  91,  95,  99,  106. 

,,  amazonensis,  106. 

,,  annulifera,  106. 

,,  annulipes,  106. 

,,  major,  106. 

,,  nigra,  xo6. 

,,  pseudotitillans,  106. 

,,  titillans,  106. 

,,  uniformis,  106. 

Marasmus,  table  facing  132. 

Margaropus,  116,  117. 

,,  annulatus,  113,  117. 

Mast  cells,  414. 

Measles,  331,  332,  413,  472. 

Meat,  20. 

„ poisoning,  59. 

Medina  worm,  194. 

Mediteiranean  fever,  285. 

Megaloblasts,  413. 

Megapsylla,  in. 

Megarhininte,  91,  98,  99. 

Megarhinus,  99. 

Melanin,  178. 

Melanoconion,  95,  99,  107. 
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Mclanoconion  atratus,  107. 

,,  nigripalpus,  107. 

,,  spisipes,  107- 
Melanosis,  178. 

Meningitis,  58. 

Menstruation,  14,  15. 

Merck's  syrup,  283. 

Mercury,  364. 

Mesocestoides,  68. 

Mesogonimus  heterophyes,  185. 

,,  westerniani,  189. 

Metanotopsilre,  98,  99. 
Metanototricha;,  98,  too. 

Methylene  blue,  388. 

Metraterin,  76. 

Micrococcus,  37,  200,  348,  349,  362. 

,,  beri-bericus,  136. 

,,  gonorrhccte,  57. 

,,  mclitensis,  57,  285,  ; 

286. 

,,  pneumoniae,  58. 

,.  pyogenes  albus,  57. 

,.  ,,  aureus,  57, 

308. 

,,  tetragenus,  58. 

,,  zyniogenes,  58. 

Micrometer,  385. 

Micropalpm,  98. 

Microscope,  3,  371,  377,  380. 
Microscopy,  373-391. 

Microsporon  audouini,  62,  307, 309. 

,,  furfur,  62,  309,  31 1, 

315- 

,,  mansoni,  62,  309,  311. 

,,  minutissimum,  315. 
Midges,  121. 

Milk,  20,  42.46,  286,  343,  344,  410, 
470. 

,,  undiluted,  for  infants,  43. 
Mimomyia,  too. 

Mineral  salts  in  diet,  19. 

Miracidia,  76. 

Money,  disinfecting,  410.  I 

Monosaccharides,  35.  I 

Morphine,  156,  170,  318. 
Mosquito-bite  prophyla.vis,  4. 
Mosc|uitoes  (anatomy),  87,  el  scq.; 
(classification),  98,  cl  scq.  ; 
(dengue),  167  ; (leprosy  carrier), 
251  ; (malarial  hosts),  267, 
270  ; (sea-water  breeding),  286  ; | 
(plague), 294  ; (yellow  fever),  366.  j 
Moth  flies,  121, 

Mould,  action  of,  in  tropics,  3. 


Mould,  prevention  of,  4. 

Moulds,  57- 

Mounting  solution,  397. 

Mouth,  30-38,  342,  343. 

Mucidus,  90,  95,  99,  106. 

,,  africanus,  106. 

,,  alternans,  106. 

,,  laniger,  106. 

,,  mucidus,  106. 

,,  scatophagoides,  106. 

Mucous  membrane,  130. 

Muller’s  fluid,  387. 

Mus  dectimanus,  295. 

,,  rattus,  295,  296. 

Muscle,  387. 

Mushrooms,  435. 

Mustard  plaster,  371. 

Mycosis,  308,  310. 

,,  cutis  chronica,  222. 
Myelocytes,  414. 

Mylabris  cichorii,  122. 

Myzomyia,  98,  101. 

,,  aconita,  103. 

,.  albirostris,  103. 

,,  culicifacies,  92,  lot, 

103,  267. 

, , elegans,  103. 

,,  funesta,  103,  267. 

hebes,  103. 

,,  hispaniola,  103,  267. 

,,  leptomeres,  103. 

, , leucosphyra,  103. 

,,  listonii,  103,  267. 

,,  longipalpis,  103. 

,,  ludlowii,  103. 

,,  lutzii,  103. 

,,  niili,  103. 

,,  punctulata,  103. 

,,  pyretophoroides,  103. 

,,  rhodesiensis,  103. 

,,  rossii,  103,  217. 

,,  tessellata,  103. 

,,  thorntonii,  103. 

,,  turkhudii,  103. 

Myzorhynchella,  99. 
Myzorhynchus,  91,99,  102,  104. 

,,  albotaeniatus,  104. 

,,  annularis,  104. 

,,  bancrofti,  104. 

,,  barbirostris,  104. 

,,  constanii,  104. 

,,  mauritianus,  104. 

,,  minutus,  104. 

,,  nigerrimus,  104. 
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Myzorhynchus  paludis,  104,  267. 

,,  plumiger,  104. 

, , pseudobarbirostrisj 

104. 

, , pseudopictus,  104, 

267. 

,,  sinensis,  104,  217. 

,,  strachanii,  104. 

, , vanus,  104. 


Naja  tripudians,  123. 

Narcotine,  431. 

Navel  cord,  46. 

Negative  eyepiece,  381, 

Negro  sickness,  346. 

Neisser  stain,  389. 

Nematobothrium,  77. 

Nematodes,  64,  78-86. 

Neocellia,  99. 

Neoera  lepida,  122. 

Nephritis  (in  malaria),  279. 

Nerves,  pathology  of  (in  beri-beri), 
142;  (in  leprosy),  257;  (in  pel- 
lagra), 318. 

Nerve  tissue  (to  stain),  386. 

Nervous  system,  effect  of  climate 
on,  12,  14,  40,  41. 

Neuralgia,  279. 

Neuritis,  132,  179,  279. 

Neurosis,  358. 

Neuroto.xin,  124. 

Ngana,  350. 

Nitrogen  (beri-beri),  134. 

Normoblasts,  413. 

Nucleocythemia,  4t3. 

Numerical  aperture,  38t. 

N3'ssorhynchus,  99,  102,  105. 

,,  annulipes,  105. 

,,  cubensis,  267. 

,,  fuliginosus,  105, 

,,  jamesii,  105. 

,,  karwarii,  105. 

,,  lutzi,  267. 

,,  maculatus,  105, 

267. 

,,  maculipalpis,  105. 

,,  masterii,  105. 

,,  nivipes,  105. 

,,  philippinensis,  105. 

,,  pretoriensis,  105. 

,,  stephensii,  105. 

theobaldii,  105. 

,,  witmorii,  105. 


Obe-Sity,  21,  461. 

Objectives,  to  clean,  380. 

Qidema,  60,  122,  130,  table  facing 
132.  139.  140.  223,  242,  328. 
ffidimorphus,  99. 

Oil  of  cinnamon,  170. 

,,  peppermint,  130. 

Oleander,  435. 

Oligocythaemia,  271,  412. 

Ollulanus  tricuspis,  79. 
Onchobothrius,  68. 

Ophidia,  123-126. 

Ophion,  122. 

Ophiophagus  elaps,  123. 
Opisthorchis,  77. 

,,  felineus,  51,  184,  188, 

192,  193. 

noverca,  51, 184, 187, 
192,  193. 

,,  sinensis,  51,  184,  188, 

192,  193. 

Opium,  340,  345. 

Organs,  average  weight  of,  466. 
Oriental  sore,  222. 

Ornithodorus,  114. 

,,  moubata,  55,  113. 
Its,  1 19.  337- 
Orthorhynchae,  98,  99. 

Osmic  acid,  388. 

Otitis  media,  58,  62. 

Outfit  required  for  tropical  work, 
3.  4.  393- 

Owbridge’s  lung  tonic,  8. 

O.xalate  (beri-beri),  135. 

O.xygen,  404. 

Oxyuris,  81. 

,,  vermicularis,  54,  85,  86. 
Ozone,  404. 

Paintings,  disinfecting,  410. 
Paludism,  260. 

Panophthalmites,  57. 

Panoplites,  251,  252. 

Paper  (photogi'aphy),  394. 
Paracathodic  ra)'s,  177. 

Paraform,  401,  402,  403. 
I’aragonimus,  77. 

,,  westermani,  50,  184, 

189,  192,  193. 

Paralj'sis,  differential  diagnosis, 
132 ; in  beri-beri,  140 ; sequela 
to  phoebism,  181  ; in  leprosy, 
255:  in  pellagra,  318;  in  trypano- 
somiasis, 351. 
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Paramceba  eilhardi,  201. 

,,  hominis,  148,  199,  200, 
201. 

Paramoecium  coli,  199,  200. 
Paramphistomum,  77. 

Parasites,  animal,  47-55. 

, , vegetable,  56-63. 

Parasol,  29. 

Paripla,  122. 

Parotitis,  369. 

Patent  foods,  composition  of,  45. 

,,  medicines,  composition  of, 

7.  8. 

Pediculus,  137,  294. 

,,  capitis,  55. 

,,  pubis,  55. 

,,  vestimenti,  55. 

Pellagra,  table  facing  132,  309,  317, 
318. 

Pelletierine  tannate,  131. 
Pemphigus,  308. 

,,  contagiosus,  308,  309, 
310. 

,,  leprosus,  255. 

,,  neonatorum,  310. 
Perchloride  of  mercury,  196,  258. 
Periostitis,  363. 

Peritonitis,  59. 

Peronospora  lutete,  366. 

Pestis  bubonica,  290. 

,,  minor,  299-301. 

Pfeifl'er's  test  for  cholera,  160,  161. 
Phagocytes,  271. 

Phagomyia,  too. 

Phlebotonms,  121. 

Phoebism,  21,  23,  176-183. 
Phoniomyia,  loi. 
f’hosphaturia,  41. 

Phospherine,  8. 

Phosphorescence,  179. 

Phosphorus  light,  177. 
Photography,  392-408. 

Phthisis,  II. 

Phyllobothrium,  68. 

Physalia  pelagica,  119. 
Physostigma  venenosum,  432. 
Physostigniina,  432. 

Pian,  360. 

Pian  dartre,  363. 

Picrocarmino,  389. 

Piebald  skin,  319. 

Pink  pills,  8. 

Pinta,  63,  309,  312,  314. 
Piroplasma  bigeminum,  121, 


Piroplasma  canis,  1 17. 

Pittfield  stain,  390. 

Pityriasis  nigra,  62,  309,  31 1,  321. 

,,  versicolor,  62,  309,  311, 
31S.  321- 

Plague,  10,  41,  109,  no,  290-306, 
324,  331,  354,  370,  400,  472. 
Plasmodium,  262. 

,,  falciparum,  263. 

,,  immaculatum,  263. 

,,  kochii,  267. 

,,  malarias,  263. 

,,  prrecox,  267. 

,,  vivax,  263. 

Plates  (photographic),  394. 
Pleurisy,  325. 

Pneumomycosis,  62. 

Pneumonia,  5,  58,  279,  288,  290, 
299.  303.  325.  346.  35b  415- 
I’oikilocytosis,  412. 

Poisons,  431. 

Polycotyle,  77. 

Polycythaemia,  412. 
Polylepidomyia,  100. 
Polyleptiomyia,  100. 
Polysaccharides,  35,  36. 
Pompholyx,  316. 

Posological  table,  452-457. 
Potassium  bichromate,  387. 

,,  chlorate,  259. 

,,  permanganate,  120,126, 

407- 

Pregnancy,  38-42. 

Prickly  heat,  309,  316. 

Prints,  restoring  (photographic), 
395- 

Propionic  acid,  36. 

Proteids,  19,  36. 

Proteus  zenkeri,  37. 

Protococcus  dentalis,  35. 
Pseudaconitina,  431. 

Pseudechis  porphyriacus,  303. 
Pseudo-dengue,  170. 
Pseudograbhamia,  99. 
Pseudoskusea,  99. 

Psilosis  lingua,-,  341. 

Psoriasis,  308,  320. 

Psorophora,  88,  99. 

Psychodidm,  12 1. 

Pterocarpus  indicus,  345. 
Ptomaines,  detection  of,  440. 
Ptyalin,  36. 

Ptychobothrium,  76. 

Puerperal  fever,  58. 
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Puerperium,  39,  40. 

Pulex,  1 12. 

,,  anomalus,  55. 

,,  cheopis,  55,  no,  295,  296. 

,,  fasciatus,  55,  no,  295. 

,,  felis,  no,  295. 

,,  irritans,  55,  no,  121,  295. 

,,  philippinensis,  55. 

,,  serraticeps,  55,  no,  295. 

Pus  (in  liver  abscess),  231 ; (con- 
stitution of),  414. 

Pyaiinia,  58,  325. 

Pyorrhoea  alveolaris,  31-33. 

Pyrethrum  tincture  for  mosquito 
bites,  4. 

Pyretophorus,  95,  99,  101,  104. 

,,  ardensis,  104. 

,,  atratipes,  104. 

,,  chandoyei,  104. 

,,  cincreus,  104. 

,,  costalis,  104,  217, 

267. 

, , jeypui-ensis,  104. 

,,  lutzii,  104. 

,,  marshalli,  104. 

,,  minimus,  104. 

,,  palestinensis,  104. 

, , superpictus,  104, 267. 

Pyrexia,  see  Fever. 

Pyrosoma  bigeminum,  151. 


Quarantine  table,  472. 

Quartan  fever,  261,  263,  272,  275, 
276. 

Quasi-stegomyia,  100. 

Quinine,  150,  152,  155,  236,  260, 
270,  278,  280-284,  287, 
345- 

,,  salts,  281. 

Quotidian  ague,  263. 


Rags,  disinfecting,  410. 

Rainfall,  9,  10,  n,  17,  18. 

Rash,  326,  328,  330. 

Rats  (habits  of,  in  connection  with 
plague),  294-297;  (and  trypano- 
somiasis), 350;  (Paris  Conven- 
tion, 1903),  427,  428. 

Rattlesnakes,  123. 

Rays,  122. 

Red  corpuscles,  see  Erythrocytes. 

Redia,  76. 


I Reflector,  side,  383. 

Refracted  ray,  381. 

Refractive  index,  381. 

I Rein’s  mixture,  345. 

Relapsing  fever,  287,  335. 

Respiration,  influence  of  climate 
on,  13. 

Respiratory  tract,  294, 

Rest,  22,  41,  289. 

Rhabditis,  79. 

,,  pellio,  51,  81,  84. 

Rhabdonema,  80. 

,,  intestinale,  341. 

,,  strongyloides,  129, 

348. 

Rachionotomyia,  100. 

Rheumatism,  10,  ii. 

Rhipicephalinae,  116. 

Rhipicephalus,  117. 

,,  annulatus,  54,  117. 

,,  appendiculatus,  113. 

,,  australis,  54,  117. 

„ bursa,  113. 

,,  caudatus,  54. 

,,  decoloratus,  54,  117. 

,,  evertsi,  54. 

,,  pulchellus,  54. 

,,  sanguineus,  54. 

Rhizoglyphus  parasiticus,  309,  315, 
316. 

Rhopalias,  77. 

Rhynchobothriidas,  69. 

Rhynchobothrius,  69. 

Rice  (beri-beri),  134,  135. 

Ricinus  communis,  432. 

Riding,  22. 

Rigg’s  disease,  31. 

Ringtoe,  356. 

Ringworm,  62,  309. 

,,  yaws,  363. 

Rock  fever,  385. 

Romanowsky  stain,  390. 

Rontgen  rays,  176,  177. 

Rubber,  disinfecting,  410. 

Runchomyia,  100. 


Sabatina,  91. 

Sabcthes,  loi. 

Sabethinus,  loi. 

Sabethoides,  101. 

Saccharomyces  albicans,  61. 

,,  litogenes,  61,  308. 

Sahara  chancre,  222. 
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Salamanders,  123. 

Salicylate  of  quinine,  289. 

„ soda,  259. 

Salol,  148,  165,  259. 

Salt,  19. 

Sandflies,  121. 

Santonin,  344. 

Sarcina  alba,  37. 

,,  aurantiaca,  37. 

,,  lutea,  37. 

Sarcopsylla,  iii. 

,,  gallinacea,  55. 

,,  penetrans,  55,  121. 

Sarcoptes  scabei,  55. 

Sateen,  24. 

Satyriasis,  246. 

Scabies,  307,  320. 

Scarlatina,  58,  413. 
Schistocephalus,  67. 

Schistosomum,  75,  77. 

,,  cattoi,  190. 

,,  hrematobium,  51, 

144-147,  190. 

,,  japonicum,  51,  184, 

191,  192,  193. 
Schizogony,  263-265,  272. 
Schizoinycetes,  57. 

Sclerosis,  table  facing  132. 
Sclerostoina,  80. 

„ duodenale,  127. 

Scorbutus  alpinus,  317. 

Scorpions,  119,  120. 

Scrofula,  224, 

Scurvy,  false,  31. 

Scutomyia,  88,  99. 

Sea  bathing,  22. 

Septicsemia,  290,  325,  328. 

Serge,  27. 

Serum,  371. 

Sewing  thread,  24. 

Shooting,  22. 

Siegel's  syrup,  8. 

Silk,  25  ; disinfecting,  41c. 

Silver  nitrate,  345. 

Simulidw,  121. 

Simulium,  449. 

Siriasis,  173. 

Skin,  130,  223,  225,  242,  254,  255, 
256,  273,  274, 277,  279,  287, 

. 293.  294,  338,  363- 

,,  diseases,  307-321. 

,,  influence  of  climate  on,  ii, 
26,  44,  178,  180. 

.Sleep,  22,  46. 


Sleeping  sickness,  151,  346,  351. 

Smallpox,  10,  322.334,  412,  413, 
472. 

Snake  bites,  125,  126. 

„ poison,  124,  125. 

Snakes,  123-126. 

Soap  solutions,  408. 

Solaro  fabric,  26,  27. 

Solutions,  to  make  percentage, 
I 467- 

I Spastic  periplegia,  table  facing  132. 

Spherical  aberration,  381. 

Spiders,  120. 

Spirillar  fever,  112,  115,  335-340. 

Spirillum,  57,  367. 

,,  cholerEE,  60,  158-162. 

,,  duttoni,  61,  336,  338. 

,,  flnkler-priori,  60,  161. 

,,  framboesia,  61. 

,,  metschnikovi,  60,  161. 

,,  obermeieri,  61,  335,  336. 

,,  pallida,  61. 

,,  tyrogenum,  i6i. 

Spirits,  21. 

Spirochaetes,  337,  362,  390. 

Spirochaite  of  Wise,  309. 

,,  pallida,  61,  362,  390,  391. 

,,  pallidula,  362. 

,,  refringens,  362. 

,,  tenuis  acuminata,  362. 

,,  ,,  obtusa,  362. 

,,  ziemmani,  337. 

Spiroptera,  80. 

Spleen,  389,  467. 

Splenic  fever,  60. 

Spore  staining,  390. 

Sporocysts,  76. 

Sporogony,  263-266. 

Sporozoa,  322,  323. 

,,  furunculosa,  222. 

Sprue,  34I-34S- 

Sputum,  disinfecting,  4T0. 

Stable  fly,  349. 

Stables,  disinfecting,  410. 

Stains,  386,  391. 

Staphylococcus  albus,  37. 

,,  aureus,  37,  322, 

,,  flavus,  322. 

Starch,  36,  45,  46. 

,,  acid  reaction,  159,  160. 

Steam,  400,  401. 

•Steedman's  teething  powders,  8. 

Stegomyia,  88,  91,  99,  107,  372. 

,,  africana,  107. 
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iStegomyia  amesii,  108. 

,,  annulisostris,  108. 

, , argenteopunctata,  108. 

,,  brevipalpis,  108. 

, , crassipes,  108. 

,,  fasciata,  87,  91,  107, 

167,  252,  286, 366, 367. 
,,  grantii,  107, 

,,  mediopunctata,  108. 

,,  nigeria,  108. 

,,  powerii,  108. 

,,  pseudonivea,  108, 

pseudoteeniata,  286. 

,,  punctolateralis,  108. 

,,  scutellaris,  107. 

, , signifer,  108. 

,,  simpsonii,  108. 

,,  thomsonii,  107. 

,,  W-alba,  108. 

iSternberg  treatment,  371. 

Stcthomyia,  91,  99,  loi. 

fragilis,  103. 

,,  nimba,  loi,  103. 

Stilesia,  68. 

Stomach,  in  yellow  fever,  370:  in 
sprue,  343. 

Stomatitis,  325. 

Stomoxys,  349. 

,,  calcitrans,  350. 

Strawberries  for  sprue,  344. 

Streptococcus,  57,  159,  310. 

„ brevis,  37. 

,,  erysipelatis,  58. 

>•  pyogenes  aureus,  58, 

199,  231.  325- 

,,  scarlatinre,  58. 

Stripping  films,  397. 

Strongylidre,  80. 

Strongyloides  intestinalis,  51,  52, 
81,  84. 

Strongylus,  78,  79,  80. 

„ apri,  S3,  83,  85. 

,,  duodenalis,  127. 

, , quadridentatus,  127. 

„ subtilis,  54,  83,  85. 

Strophanthus,  304. 

Strychnine  (beri-beri),  142  • (as  a 
poison),  436. 

Sucrose,  35,  36,  44. 

Sulphate,  ferrous,  408. 

,,  of  copper,  32,  33. 

Sulphur,  311. 

,,  dioxide  (value  as  a disin- 
fectant), 403,  405,  428. 


Sun-erythema,  23. 

Sunlight,  399. 

Sunstroke,  179,  280. 

Sun  traumatism,  179. 

Suppuration,  57,  354. 

Surra,  350. 

Syngamus,  80. 

,,  trachealis,  195. 

Syphilis,  224,  226,  256,  319,  341, 
361,  362,  390. 


TABANIDiE,  I2I,  350. 

Tabanus,  349. 

Tableware,  disinfecting,  410. 

Trenia,  69. 

,,  africana,  50,  74,  table  fac- 
ing 74- 

,,  canina,  70. 

„ confusa,  50,  71,  table  facing 
74- 

„ crassicollis,  50. 

,,  echinococcus,  50,  67,  71, 
table  facing  74. 

„ marginata,  50. 

,,  murina,  67. 

,,  nana,  70. 

„ saginata,  50,  72,  table  fac- 
ing 74- 

,,  serrata,  50. 

,,  solium,  50,  67,  71,  table 
facing  74. 

Taeniofhynchus,  88,  95,  99. 

Tannin,  31. 

Tapeworms,  see  Cesfodcs. 

Tartar  on  teeth,  30,  31,  32. 

Tartrates,  20. 

Tea,  21. 

Teeth,  31-34. 

Temperature,  climatic,  10,  et  seg. ; 
effectof  tropics  on  body,  171, 172 ; 
in  bacillary  dysentery,  207 ; in 
liver  abscess,  234 ; in  kala-azar, 
243  ; in  leprosy,  254  ; in  malaria, 
273-275  ; in  Malta  fever,  287  ; in 
plague,  299 ; in  smallpox,  327, 
329  ; in  spirillar  fever,  339 ; in 
trypanosomiasis,  351 ; in  glandu- 
la  idiopathica,  355  ; in  yaws, 
363  ; in  yellow  fever,  369. 

Tents,  disinfecting,  410. 

Tetrabothrius,  68. 

Tetraphyllides,  68. 

Tetrarhynchys  irritans,  119. 
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Texas  fever,  112,  117,  151;  analogy 
to  blackwater  fever,  152. 
Thalassophryne,  122. 

Theobaldia,  87,  99,  106. 

„ annulata,  io5. 

,,  ficalbii,  106. 

„ glaphyropetra,  106. 

,,  incidens,  io5. 

,,  penetrans,  106. 

„ spathipalpis,  88,  io5, 

286. 

Thermic  fever,  173. 

Thrombosis,  278. 

Thrush  disease,  61. 

Thymol,  130,  258,  316. 

Thyroid  gland  for  leprosy,  259. 

Tic  polonga,  123. 

Tick  fever,  335. 

Ticks,  112-117,  251. 

Tiger  mosquito,  107. 

Tinea  circinata,  63,  307,  309,  315. 

,,  ectothrix,  315. 

,,  imbricata,  63,  309,  311,  312. 
,,  rotunda,  83. 

Tinned  foods,  21. 

Tissues,  hardening  reagents  for, 
386,  387. 

,,  stains  for,  386,  391. 
Toads,  123. 

Toning  baths,  397. 

Tooth  powder,  37. 

„ wash,  37. 

Topi,  28. 

Tow,  24. 

Toxins  (beri-beri),  135;  (cholera, 
&c.),  160;  (malaria),  269,  270, 
275;  (Malta  fever),  288;  (plague), 

298,  303- 

Toxorhynchinae,  98,  99. 
Toxorhynchites,  99. 

Toxorhynchus,  90. 

Trachinus,  122. 

Trematodes,  64,  74-77. 
Triaenophorus,  67, 

Trichinella,  80. 

,,  spiralis,  53,  79,  82, 
84. 

Trichoccphalus,  79,  80. 

,,  dispar,  52,  82,  84. 

,,  trichiurus,  82. 

Trichomonas  vaginalis,  48. 
Trichophyton  castellanii,  308,  309. 
,,  ectothrix,  63,  305, 

308,  309,  312. 


Trichophyton  endothrix,  63,  307, 

309- 

,,  mansoni, 63  309,312. 

,,  pictor,  63,  309,  312, 

313- 

Trichopronomyia,  100. 
Trichoprosopon,  too. 
Trichorhynchus,  too. 

Trichosoma,  80. 

Trichotrachelid.ae,  80. 

Tricresol,  406,  407. 
Trioxymethylene,  401. 

Tropical  febrile  splenomegaly.  237, 

, , medicine,  problems  of  and 

education  lor,  2,  3. 

,,  phagedaena,  308. 

.,  practitioner,  opportunities 
for,  1,  2;  difficulties  of 
diagnosis  in  early  prac- 
tice, 5,  6,  38. 

,,  regions,  life  in,  unlike 
that  in  temperate  zone, 
I.  5- 

Trypanoplasma,  48. 

Trypanosoma,  48,  237,  238,  337, 

351- 

,.  brucei,  350. 

,,  equinum,  350. 

,,  equiperdum,  350. 

,,  evansi,  350. 

, , gambiense,  346, 

347.  348.  349. 

3S°- 

,,  lewisii,  350. 

,,  thcileri,  350. 

,i  transvaliense.  350. 

Trypanosomiasis,  346-352  ; (leuco- 
cytic variation  in),  349. 
Trypan-red,  352. 

Tsetse  flies,  bites  of,  121 ; species 
of,  349.  350- 
Tuba,  437. 

Tubercle,  400. 

,,  stain,  391. 

Tuberculin,  259. 

Tuberculosis,  256,  279,  415. 
Tumour  (in  (Joundou),  357, 
Typewriter,  3. 

Typhoid  fever,  59,  280,  285,  287, 
288,  400. 

Typhlopsylla  assimilis,  55. 

,,  musculi,  55. 

Typhus  fever,  335.  413. 

.,  icteroides,  365. 

32 
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Ulcers,  178,  204,  207,  209,  223, 
225,  242,  25s,  256,  309,  316,  342, 

356,  363- 

Ulcerating  granuloma  of  the 
pudenda,  225. 

Ultra-violet  rays,  176-179. 
Uncinaria  americana,  131. 
Uraemia,  280,  370. 

Uranotasnia,  100. 

Uric  acid,  19. 

Urine,  in  ankylostomiasis,  130;  in 
bilharziosis,  147 ; in  black- 
water  fever,  153  ; in  chol- 
era, 163;  in  plague,  302  ; 
in  yellow  fever,  369. 

,,  disinfecting,  410. 

,,  influence  of  climate  on 
secretion  of,  13. 

Vaccination,  322,  325,  333,  334. 
Varieose  glands,  219. 

Variola,  322. 

Varnish  for  books,  4. 

Vaseline,  417. 

Vegetables,  20. 

Vena  medinensis,  194. 

Verralina,  100. 

Vermipsylla,  in. 

Vernier,  385. 

Vesication,  122. 

Vessels,  disinfecting,  410,  411. 
Vibrio,  57,  i6i. 

Vipera  russellii,  123. 

Vipers,  123. 

Vitilego,  309,  314,  319,  321. 

Vomit,  black,  368, 


Walker’s  disinfecting  method, 

403- 


Warburg's  tincture,  282,  283. 
Warner’s  safe  cure,  8. 
Washerwoman’s  itch,  314. 

Water,  20,  131,  199,  345,  400 
disinfecting,  411. 

Waterproof  solution,  398. 

Weever,  122. 

Weight  of  human  organs,  466. 
Weights,  makeshift,  398. 

Weights  and  measures,  496. 
Wells,  disinfecting,  411. 

West  African  fever,  150. 
Whelpton’s  pills,  8, 

White  corpuscles,  413. 
Whitewash,  407,  408. 
Wiedemann’s  rays,  177. 

Winds,  12. 

Wiije,  21. 

Women  in  tropics,  38,  39. 
Woodward’s  gripe  water,  8, 
Wool,  25,  26;  disinfecting,  411^ 
Wyeomyia,  loi. 


X-R.AYS,  352. 
Xestopsylla,  in- 


Yaws,  226,  360-364. 

Yearly  boil,  222, 

Yeasts,  57. 

Yellow  fever,  10,  41,  155,  280, 
365-372,  472. 

,,  remittent,  150. 

Yersin’s  serum,  304. 


Ziehl-Neelsen  stain,  391. 
Zinc  chloride,  408. 
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